
 
 

1200 Wilmette Avenue 
Wilmette, IL  60091 

            
 

OFFICE OF THE                      (847) 853-7509 
CORPORATION COUNSEL              Fax (847) 853-7700 

                              TDD (847) 853-7634 
NOTICE OF MEETING 

of the  
JUDICIARY COMMITTEE OF THE 

BOARD OF TRUSTEES OF THE VILLAGE OF WILMETTE 
 

Tuesday, July 8, 2014 at 6:45 P.M. 
Training Room – Second Floor of Wilmette Village Hall 

1200 Wilmette Avenue, Wilmette, Illinois 

AGENDA 
 
I. Call to Order. 

II. Approval of Minutes. 
Minutes of the Judiciary Committee meeting of June 10, 2014.  

III. Discussion of e-cigarette regulations. 

IV. New Business 

V. Adjournment 

Trustee Mike Basil, Chair 

 

 

IF YOU ARE A PERSON WITH A DISABILITY AND NEED SPECIAL ACCOMMODATIONS TO PARTICIPATE 
 IN AND/OR ATTEND A VILLAGE OF WILMETTE PUBLIC MEETING, PLEASE NOTIFY THE VILLAGE  

MANAGER’S OFFICE AT (847) 853-7509 OR TDD  (847) 853-7634 AS SOON AS POSSIBLE. 
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MINUTES OF THE MEETING OF THE JUDICIARY COMMITTEE OF THE  
BOARD OF TRUSTEES OF THE VILLAGE OF WILMETTE, TUESDAY,  

JUNE 10, 2014 AT 6:30 P.M. IN THE TRAINING ROOM, SECOND FLOOR, 
WILMETTE VILLAGE HALL, 1200 WILMETTE AVENUE, WILMETTE, IL 60091 

 
 

Members Present:  Trustee Carol Ducommun 
    Trustee Alan Swanson 
 
Members Absent:  Trustee Mike Basil 
 
Staff Present:  Michael Zimmermann, Corporation Counsel 
 
Guests Present:  Donley Klug and Dean Salerno (Firefly Kitchen)  
    Trustee Cameron Krueger 
 
 
I. Call to Order 

 
Trustee Swanson called the meeting to order at 6:30 p.m. Committee 
members Ducommun and Swanson were present. Trustee Swanson 
noted that Trustee Basil was not present.  By consent of the members 
present, Trustee Swanson was Temporary Chair of the meeting. 

II. Approval of Minutes: Judiciary Committee Meeting of April 22, 2014. 

Trustee Swanson directed the Committee’s attention to the draft minutes 
of the Judiciary Committee meeting of April 22, 2014.  Trustee Ducommun 
moved that the Committee approve the minutes, seconded by Trustee 
Swanson.   

No further discussion occurred on the motion.  Upon a call of the roll the 
following voted: 

Ayes Trustees Ducommun and Swanson. 
Nays: None. 
Absent: Trustee Basil  
The motion carried. 
 

III. Request of Firefly Events and Catering d/b/a Firefly Kitchen (111 
Green Bay Road) for a Class M Liquor License. 

Donley Klug, applicant, reviewed the request to put in a full service family 
friendly restaurant with a liquor license in the current location of A la Carte.  
She noted that Firefly Events and Catering holds a current liquor license 
with the City of Chicago and State of Illinois. 
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Trustee Ducommun asked if there would be renovation to the current 
restaurant area in the proposed site. 

Mr. Salerno said the kitchen area would remain relatively the same, but 
they may have to move a wall to have more seats in the restaurant area. 

Ms. Klug said she would provide an updated site plan showing the 
restaurant seating area.  They are currently waiting for an environmental 
study of the building before they close on the lease. 

Trustee Swanson asked if there were parking spaces for the building. 

Ms. Klug said there are eight parking spaces in the back of the building 
and there is also street parking on both sides of Green Bay Road. They 
are also looking into the possibility of valet parking for the proposed 
restaurant.  She noted that they do not need any parking variations for the 
proposed restaurant. 

Trustee Swanson asked how long Firefly Catering has had their liquor 
license in Chicago. 

Mr. Salerno said they have had a liquor license since 2011 with the City of 
Chicago. 

Corporation Counsel Michael Zimmermann noted that the paper work has 
been submitted by the applicants for back ground checks. 

Trustee Ducommun moved to recommend that the village board increase 
the number of Class M liquor licenses by one to accommodate the 
application of Firefly Events and Catering d/b/a Firefly Kitchen for a Class 
M liquor license, seconded by Trustee Swanson. 

Trustee Swanson said since the applicant is hoping to close on the lease 
this month, the Committee would recommend that the Village Board waive 
the rules and introduce and adopt an Ordinance at the next Regular 
Village Board meeting granting the Class M liquor license.  Trustee 
Ducommun concurred with the suggestion that the first reading rule be 
waived. 

No further discussion occurred on the motion.  Upon a call of the roll the 
following voted: 

Ayes Trustees Ducommun and Swanson. 
Nays: None. 
Absent: Trustee Basil  
The motion carried. 
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IV. Discussion of e-cigarette regulations. 
 

Trustee Swanson directed the committee’s attention to the next item on 
the agenda.  Corporation Counsel Michael Zimmermann said that Trustee 
Krueger asked that the Judiciary Committee discuss e-cigarette 
regulations. He said there is a trend in other municipalities to treat e-
cigarettes the same as real cigarettes in terms of air quality and sale to 
minors.   
 
Mr. Zimmermann noted that Trustee Basil sent an email to him that said 
he was in favor of treating e-cigarettes similarly to tobacco products under 
the Village’s indoor ordinance and sales ordinance. 
 
Trustee Krueger said it is his opinion that the Village Board do something 
sooner rather than later regarding e-cigarettes so they are not trying to 
regulate something after the fact. 
 
Trustee Ducommun said her initial inclination is to get ahead of the issue 
but she does think that the Village Board should have more information 
and metrics on the issue. 
 
Mr. Zimmermann said there are no metrics on the issue at this time and 
the Federal Government has a proposed regulation but they have to go 
through the approval process. There are various studies on the internet 
but nothing has been proven yet. 
 
Trustee Krueger said the article included in the report states that some e-
cigarettes include nicotine and some have an odor as well. 
 
Trustee Swanson said he believes there is a health issue and a nuisance 
issue. 
 
Trustee Ducommun said she would like to have more facts on e-cigarettes 
regarding health issues before regulating them. 
 
Trustee Krueger said there are stores in the Village that are currently 
selling e-cigarettes and he would be interested to know if there are age 
regulations for selling them. 
 
Trustee Swanson said he would also like to have more information 
regarding e-cigarettes before passing any regulations as he does not 
know what the issues to be addressed are. 
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Mr. Zimmermann said he would research and find more information on e-
cigarettes and report back to the Committee. 
 

V. Adjournment 

Trustee Ducommun moved to adjourn the meeting, seconded by Trustee 
Swanson.  No further discussion occurred on the motion.  Upon a call of 
the roll the following voted: 

Ayes:  Trustees Ducommun and Swanson. 
Nays:  None 
The motion carried. 

Meeting adjourned at 7:05 p.m. 

 

    Respectfully Submitted, 

 
 
      

Michael F. Zimmermann,  
Corporation Counsel 
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1200 WILMETTE AVENUE  

WILMETTE, ILLINOIS 60091-0040 
 
 
 (847) 251-2700 
 FAX (847) 853-7700 

TDD (847) 853-7634 
 
Date: July 2, 2014 

To: Village Board Judiciary Committee  

From: Michael F. Zimmermann, Corporation Counsel 

Subject: E-Cigarettes  

 

The health effects of vaporizers and e-cigarettes are not currently known or regulated at the state 
or federal levels.  However, the State of Illinois has moved to ban the sale of these devices to 
persons under 18 years of age.  The essential policy questions posed to the Judiciary Committee 
are: (a) whether these devices should be treated as tobacco products under our local tobacco 
ordinance, Section 5-2.8 – TOBACCO DEALERS.; and (b) whether these devices should be 
regulated under section 12-23 – SMOKING REGULATIONS IN PUBLIC PLACES AND PLACES 
OF EMPLOYMENT.  

Under our tobacco ordinance, tobacco dealers must obtain a specific license to sell tobacco 
products.  The license is subject to fines, suspension or revocation in similar fashion to liquor 
licenses.  Including e-cigarettes would give local regulatory control to the mayor to impose 
penalties for selling to minors. 

Under our clean air ordinance (Sec. 12-23) smoking is generally banned in or near indoor public 
places and in the workplace.  Including e-cigarettes would similarly limit their use. 

State and Federal Regulatory Framework 

The Illinois Legislature adopted Public Act 9350 on August 15, 2013 which was effective on 
January 1, 2014 as 720 ILCS 675/1.5. It amended the Prevention of Tobacco Use by Minors and 
Sale and Distribution of Tobacco Products Act by prohibiting the “distribution of alternative 
nicotine products to persons under 18 years of age.” Under the Act, “alternative nicotine product” 
is “a product or device not consisting of or containing tobacco that provides for the ingestion into 
the body of nicotine, whether by chewing, smoking, absorbing, dissolving, inhaling, snorting, 
sniffing, or by any other means.” Id.  This definition includes e-cigarettes, effectively banning the 
sale of e-cigarettes to people under the age of 18, the same age required to buy cigarettes. 
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There is also House Bill 5689, not yet signed by the governor, but passed both houses on May 
29, 2014.  This bill would require electronic cigarette cartridges and liquids to be sold in special 
packaging. The standards of this special packaging would have to be established by the Illinois 
Department of Public Health. 

Currently, there are no federal regulations on electronic cigarettes. However, on April 24, 2014, 
the FDA proposed a rule entitled “Tobacco Products Deemed To Be Subject to the Food, Drug & 
Cosmetic Act (Deeming)” that would extend the agency’s tobacco authority to cover additional 
tobacco products. Under the proposed rule, products that would be deemed to be subject to FDA 
regulation are those that meet the statutory definition of a tobacco product, which would include 
e-cigarettes.  

Consistent with currently regulated tobacco products, under the proposed rule:  

• makers of e-cigarettes would register with the FDA and report product 
and ingredient listings; 

• Manufacturers could market new tobacco products only after FDA review;  

• Manufacturers could make direct and implied claims of reduced risk only 
if the FDA confirms that scientific evidence supports the claim and that 
marketing the product will benefit public health as a whole;  

• free samples would be prohibited;  

• there are age and identification restrictions to prevent sales to minors;  

• health warnings are required on packaging;  

• vending machine sales are prohibited except in facilities that never admit 
minors. 

The rule is currently in the public comment period which runs until August 8.  E-cigarette 
companies would have two years after any rules are finalized to apply for FDA approval for their 
products and they would be allowed to keep their products on the market in the meantime. 

Local Regulation of E-cigarettes in Areas Surrounding Wilmette 

Some municipalities and agencies surrounding Wilmette have passed ordinances of their own to 
regulate e-cigarettes. These regulations generally add e-cigarettes to the list of prohibited 
activities under local indoor air quality ordinances.  Municipalities have indoor air quality 
ordinances adopted pursuant to the Smoke-Free Illinois Act (formerly the Illinois Clean Indoor Air 
Act).  E-cigarette ordinances generally further amend existing ordinances.   

On April 29, 2014, Chicago amended its Clean Indoor Air Act ordinance to include e-cigarettes. 
On June 11, the Chicago Transit Authority passed an ordinance prohibiting the use of e-
cigarettes at rail stations, on trains, and on buses, effective immediately. However, use of e-
cigarettes at CTA bus stops is still allowed. This ordinance was passed by the CTA with the 
intention to conform to the Chicago ordinance.  Evanston, Oak Park, Bolingbrook and Arlington 
Heights have amended their clean air ordinances to include e-cigarettes. 

Skokie, Winnetka, Kenilworth, Countryside and Buffalo Grove have not yet regulated e-
cigarettes. 
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Health Effects of e-cigarettes 

According to guidance provided by the Food and Drug Administration, e-cigarettes have not 
been fully studied so consumers do not know the potential risks.  According to the FDA, the 
levels of nicotine or other harmful chemicals being inhaled during use is not know.  It is also 
unknown whether there are any benefits associated with using these devices.1 Numerous studies 
have been conducted by various organizations, including one study by the FDA in which they 
found cancer-causing substances in half the e-cigarette samples tested.2 In addition, several 
studies have shown that e-cigarettes can cause short-term lung changes much like those caused 
by cigarettes, including a significant increase of airway resistance and pulmonary inflammation.3 
But long-term health effects are still unclear due to the fact that e-cigarettes have not been in 
widespread use long enough.4 

Some studies show that e-cigarettes emit more than just harmless water vapor.5 Although e-
cigarettes do not contain tobacco and do not burn or smolder the way cigarettes do, secondhand 
e-cigarette aerosol contains nicotine, ultrafine particles of metal, and low levels of toxins that are 
known to cause cancer.6 Tests on e-cigarettes show much lower levels of most toxicants, but not 
particles, than cigarettes.7 Like cigarettes, these particles are small enough to reach deep into 
the lungs of bystanders and cause inflammation.8 However, the thresholds for human toxicity of 
potential toxicants in e-cigarette vapor are not known.9 

Another concern regarding e-cigarettes pertains to the increasing amount of children who are 
using them. A Centers for Disease Control survey showed that e-cigarette use in middle school 
and high school students doubled between 2011 and 2012, with 10% of high school students 
and 3% of middle school kids using them.10 A study conducted by the American Academy of 
Pediatrics found that e-cigarette companies currently advertise their products to a broad 
audience that includes 24 million youth, a dramatic increase from just a few years ago.11 The 
study finds that this increase is driven primarily by a large advertising campaign on national cable 
networks and, coupled with the absence of evidence-based public health messaging, is likely to 
increase the use of e-cigarettes among youth.12 The study notes that although e-liquids are often 
tobacco flavored, they come in flavors such as coffee, fruit, candy, cola, and Belgian waffle.13 

                                                           
1 U.S. Food and Drug Administration, Public Health Focus, Electronic Cigarettes (April 24, 2014), available at 
http://www.fda.gov/newsevents/publichealthfocus/ucm172906.htm.  
2 American Cancer Society, Questions About Smoking, Tobacco, and Health, What about electronic cigarettes? Aren’t they safe? 
(February 13, 2014) available at 
http://www.cancer.org/cancer/cancercauses/tobaccocancer/questionsaboutsmokingtobaccoandhealth/questions‐about‐smoking‐
tobacco‐and‐health‐e‐cigarettes 
3 Rachel Grana et al., E‐Cigarettes: A Scientific Review, Circulation (May 13, 2014), available at 
http://circ.ahajournals.org/content/129/19/1972.full.  
4 Id. 
5 Id. 
6 Id. 
7 Id. 
8 Id. 
9 Id. 
10 Centers for Disease Control and Prevention, Morbidity and Mortality Weekly Report, Vol. 62, No. 35 (September 6, 2013) available 
at http://www.cdc.gov/mmwr/pdf/wk/mm6235.pdf.  
11 Jennifer C. Duke et al., Exposure to Electronic Cigarette Television Advertisements Among Youth and Young Adults, Pediatrics (June 
2, 2014), available at http://pediatrics.aappublications.org/content/early/2014/05/27/peds.2014‐0269.full.pdf+html.  
12 Id. 
13 Grana, supra. 
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Flavored tobacco products are used disproportionately by youth, and cigarettes with 
characterized flavors have been banned in the United States, according to the study.14 It points 
out that a child using e-cigarettes could develop a nicotine addiction and then begin using 
cigarettes or other tobacco products.15 

The American Cancer Society echoes the sentiments of the FDA by stating on its website that it 
does not yet know whether e-cigarettes are safe and effective.16 As a result, it does not 
recommend them to help people quit smoking.17 In addition, the ACS supports the regulation of 
e-cigarettes and laws that treat them like all other tobacco products until e-cigarettes are proven 
to be safe and effective.18 

 

Attachments:  

1. American Cancer Society, Questions About Smoking, Tobacco, and Health, What about 
electronic cigarettes? Aren’t they safe? (February 13, 2014).  (Discussion of eCigarettes 
begins on Page 14) 

2. U.S. Food and Drug Administration, Public Health Focus, Electronic Cigarettes (April 24, 
2014),  

3. Centers for Disease Control and Prevention, Morbidity and Mortality Weekly Report, Vol. 
62, No. 35 (September 6, 2013) (Discussion of eCigarettes begins on Page 21) 

4. Jennifer C. Duke et al., Exposure to Electronic Cigarette Television Advertisements 
Among Youth and Young Adults, Pediatrics (June 2, 2014) 

5. American Heart Association, Circulation, 2014, vol. 129:1972-1986 E-Cigarettes: A 
Scientific Review 

6. Provided by Trustee Ducommun: Richtel, A Bolder Effort by Big Tobacco on E-cigarettes, 
June 17, 2014, New York Times. 

                                                           
14 Id. 
15 Id. 
16 American Cancer Society, supra. 
17 Id. 
18 Id. 
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Exposure to Electronic Cigarette Television
Advertisements Among Youth and Young Adults

WHAT’S KNOWN ON THIS SUBJECT: Electronic cigarettes have
unknown health risks and youth and young adults increasingly
use them. E-cigarette companies are marketing e-cigarettes using
television ads. The content of these ads may appeal to young
people because they emphasize themes of independence and
maturity.

WHAT THIS STUDY ADDS: E-cigarette companies advertise to
a broad television audience that includes 24 million youth. The
reach and frequency of these ads increased dramatically between
2011 and 2013. If current trends continue, youth awareness and
use of e-cigarettes are likely to increase.

abstract
BACKGROUND AND OBJECTIVE: Currently, the US Food and Drug Ad-
ministration does not regulate electronic cigarette (e-cigarette)
marketing unless it is advertised as a smoking cessation aid. To
date, the extent to which youth and young adults are exposed to
e-cigarette television advertisements is unknown. The objective of
this study was to analyze trends in youth and young adult exposure
to e-cigarette television advertisements in the United States.

METHODS: Nielsen data on television household audiences’ exposure
to e-cigarette advertising across US markets were examined by
calendar quarter, year, and sponsor.

RESULTS: Youth exposure to television e-cigarette advertisements,
measured by target rating points, increased 256% from 2011 to
2013. Young adult exposure increased 321% over the same period.
More than 76% of all youth e-cigarette advertising exposure occurred
on cable networks and was driven primarily by an advertising cam-
paign for 1 e-cigarette brand.

CONCLUSIONS: E-cigarette companies currently advertise their
products to a broad audience that includes 24 million youth. The
dramatic increase in youth and young adult television exposure
between 2011 and 2013 was driven primarily by a large advertising
campaign on national cable networks. In the absence of evidence-
based public health messaging, the current e-cigarette television
advertising may be promoting beliefs and behaviors that pose
harm to the public health. If current trends in e-cigarette television
advertising continue, awareness and use of e-cigarettes are likely
to increase among youth and young adults. Pediatrics 2014;134:1–8
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Electronic cigarettes (e-cigarettes) are
battery-powered devices resembling
traditional cigarettes and are designed
to deliver nicotine vapor.1 US sales of
e-cigarettes have doubled every year
since they were introduced and
reached $1 billion annually as of Au-
gust 2013.2 From 2011 to 2012, youth
prevalence of e-cigarette use doubled
in terms of ever use (from 3.3% to
6.8%), current use (from 1.1% to 2.1%),
and dual use with traditional cigarettes
(from 0.8% to 1.6%). As of 2012, an esti-
mated 1.8millionmiddle and high school
students had ever used e-cigarettes.3

Almost 10% (9.3%) of students who have
used e-cigarettes have never used tra-
ditional cigarettes.

The rise in e-cigarette use among youth
aged 12 to 17 years poses several
concerns. E-cigarette use may lead to
tobacco use,4 undermine social norms
about tobacco,5 and delay cessation
among cigarette smokers. It is unknown
whether e-cigarette use increases
youth risk for nicotine addiction or
serves as a gateway, increasing risks
that youth will transition to using other
tobacco products. Social norms re-
garding the acceptability of smoking
can influence smoking behaviors.6 Evi-
dence suggests that policies limiting
tobacco use, particularly indoor air
policies and household tobacco rules,
engender social norms supporting
cessation, reduce tobacco use initia-
tion by youth, and decrease adult to-
bacco use.7–11 Effects of these policies
may be undermined if widespread ac-
ceptance of e-cigarette use increases
the acceptability of tobacco use, espe-
cially among youth, who may not dis-
tinguish between products. In addition,
e-cigarettes may encourage smokers
to delay cigarette cessation. Some
smokers use e-cigarettes to circum-
vent smoking restrictions,1 and ado-
lescent smokers may use both
e-cigarettes and traditional cigarettes
rather than quitting. These concerns

are also warranted for young adults
aged 18 to 24 years, given the in-
creasing prevalence of cigarette initi-
ation and increasing rates of transition
to regular smoking during young
adulthood.12,13

Although researchers have yet to de-
termine the direct health effects posed
by inhalation of the vaporized chemical
constituents in e-cigarettes,14 studies
suggest that exposure to nicotine has
deleterious effects on the brain during
youth and young adulthood. During
adolescence, executive functions are
developing, and exposing adolescents
to nicotine may alter this develop-
ment.15 Animal studies show evidence
of deficits induced by exposure to nic-
otine during adolescence, including
those in serial pattern learning,16 at-
tention and impulsivity,17 and mem-
ory,18 as well as increased anxiety and
depression.19–21 These findings raise
serious concerns about nicotine expo-
sure from e-cigarette use among youth
and young adults.

The 2009 Family Smoking Prevention
and Tobacco Control Act gives the US
Food and Drug Administration (FDA)
regulatory jurisdiction over cigarettes
and other tobacco products22; the FDA
has the authority to extend this juris-
diction to e-cigarettes.22,23 The FDA
has announced its intent to regulate
e-cigarettes as tobacco products.24 An
evidence base to inform regulatory
decisions at the federal, state, and local
levels is needed.25–28 As of October 2013,
25 states have established youth access
laws prohibiting sales of e-cigarettes
to minors.29 Recently, tobacco compa-
nies have entered the e-cigarette mar-
ketplace and substantially increased
e-cigarette advertising expenditures.
For example, after 1 major e-cigarette
brand was acquired by a tobacco
company in 2012, advertising expendi-
tures of the product increased from $2
million in 2011 to .$14 million in
2012.30

No widespread education campaigns
exist to inform the public about the
safety of e-cigarettes, and publicly
available information is dominated by
e-cigarette company marketing and
popular media.4,31 Although traditional
cigarette advertising has been banned
from US television since 1971,32

e-cigarettes are not included in the
restrictions.22,33 Historically, e-cigarettes
have been advertised online,34 poten-
tially exposing youth and young adults
to many different marketing mes-
sages.35 In 2012, e-cigarette companies
began airing media campaigns on
television, a shift thatmay substantially
increase the reach of messages to
nearly all US households. Television
remains the primary media channel
through which advertisers reach US
youth with messages.36,37 Although
e-cigarette advertising on television
may be designed to increase use and
sales to adult US audiences,38 it may
also result in considerable youth ex-
posure.

In light of the numerous concerns re-
lated to e-cigarette use during adoles-
cence and the recent increases in
advertisingexpendituresfore-cigarettes,
studies on the type and extent of youth
and young adult exposure to e-cigarette
advertisements address a gap in the
literature. The current study assesses
the extent to which youth aged 12 to 17
years and young adults aged 18 to 24
years were exposed to US e-cigarette
television advertisements.

METHODS

Data Source

Data on e-cigarette advertisements on
US television networks were obtained
from Nielsen, the leading provider of
comprehensive television advertising
data. The Nielsen Monitor-Plus service
tracks commercial occurrence in-
formation on .100 US network and
cable television networks and locally
across 210 US designated market
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areas (“media markets” hereafter).39

Nielsen data are based on individual
ratings of television programs obtained
through weekly monitoring of US
households. These data allow Nielsen
to estimate the reach of commercial
advertising occurring during television
programs by viewer demographics.

Measures

To assess e-cigarette advertising ex-
posure, we calculated target rating
points (TRPs), the standard unit of
measurement for potential television
exposure, from the early appearance of
e-cigarette advertising in January 2011
to the most recent data available in
September 2013. TRPs are measured
for a specified audience as a function
of reach (the proportion of people
exposed to an advertisement) and fre-
quency (the number of times an ad-
vertisement is potentially viewed).39

TRPs, aggregated from viewership rat-
ings for each e-cigarette commercial
occurrence, were calculated by quar-
ter, year, and sponsor. TRPs were cal-
culated for youth aged 12 to 17 years
and young adults aged 18 to 24 years.
For example, an ad with 50 youth TRPs
per quarter is plausibly estimated to
have been viewed an average of 5 times
by 10% of youth or an average of 1 time
by 50% of youth over a 3-month period.
Individuals may have higher or lower
exposure based on their own television
viewing behavior. Comparison TRPs
were also summarized for adults aged
25 to 34, 35 to 54, and $55 years.

TRPs were calculated for cable, net-
work, syndicated, and spot television
advertisements. Cable television rat-
ings include 97 networks airing na-
tionally (eg, Comedy Central, AMC).
Network (broadcast) television con-
sists of 8 networksairingnationally (eg,
ABC, FOX). The number of nationally
syndicated television channels includes
.200 programs available to local sta-
tions (eg, Friends). Data include 73 919

spot television advertisements aired
locally in US markets.39 Ratings were
adjusted to account for advertisement
length, so all TRPs reflect ratings for
30-second equivalents (eg, TRPs for 60-
second advertisements were doubled).
Of all advertisements, 64.4% were 30
seconds, whereas 17.4% were 15,
12.6% were 60, and 5.7% were 120
seconds.

Weighting and Analysis

TRPs for national network, cable, and
syndicated television media assess
exposure among all youth and young
adult television households, whereas
spot television TRPs measure exposure
in an individual media market. To com-
pare spot television advertising with
national advertising, market-level TRPs
were weighted to the national pop-
ulation of youth and young adults. We
created population-weighted TRPs by
adjusting each value to account for
the percentage of the US population
included in each market. TRPs were
multiplied by the population of the
constituent counties based on 2010 US
Census data, divided by the national
population, and summed to estimate
national exposure.

To examine changes in e-cigarette tele-
vision advertising over time, trends in
quarterly TRPdataoverall andbymedia
typeweresummarized. Thedistribution
ofTRPsacrosse-cigarettebrandsairing
over the study period were summa-
rized. In addition, the cable networks
and programs airing the largest pro-
portion of advertising and markets in
which youth were exposed to spot
television advertising were examined.

RESULTS

National Trends in Exposure

Figure 1 displays quarterly trends in
national e-cigarette advertising TRPs
from January 2011 through September
2013 by age. Throughout most of 2011
and the first half of 2012, youth were

exposed to ,100 quarterly TRPs of e-
cigarette television advertising. During
the latter half of 2012 and the first 3
quarters of 2013, youth exposure in-
creased substantially, peaking at 347
TRPs from April to June 2013 and de-
clining to 275 TRPs from July to Sep-
tember 2013. From October 2012
through September 2013, youth were
exposed to 1054 cumulative yearly
TRPs. Although youth audience reach
data cannot be separated from fre-
quency data because they are pro-
prietary to paid advertisers, TRPs can
be used to estimate the average fre-
quency of ad exposure for fixed per-
centages of the population. For example,
based on the cumulative yearly TRPs,
50.0% of all youth in US television
households were exposed to an aver-
age of 21 e-cigarette advertisements
from October 2012 through September
2013. Alternatively, the same cumula-
tive yearly TRPs could represent an
exposure to an average of 105 adver-
tisements for 10% of all US youth or an
exposure to an average of 13 ads for
80% of all US youth over the 1-year
period. Youth exposure to television e-
cigarette advertisements increased
256.0% from 2011 to 2013.

Over the study period, young adults
were exposed to higher national TRPs
than youth, and TRP patterns were
similar (Fig 1). Young adults were ex-
posed to more than 300 TRPs in each
quarter from October 2012 through
September 2013, peaking at 611 quar-
terly TRPs from April to June 2013.
From October 2012 through September
2013, young adults were exposed to
1742 cumulative TRPs. Similar to youth,
the TRPs for young adults can be used
to estimate the average frequency of
ad exposure for fixed percentages.
For example, based on the cumulative
TRPs, 50.0% of all young adults in US
television households were exposed to
an average of 35 e-cigarette adver-
tisements from October 2012 through
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September 2013. Young adult exposure
to television e-cigarette advertisements
increased 321.0% from 2011 to 2013.

Television Media Type and Popular
Networks

Cable television accounted for the larg-
est proportion of all TRPs among youth
and young adults (Table 1). Overall,
75.5% of U.S. e-cigarette advertising
exposure to youth from January 2011
to September 2013 occurred on cable
networks (75.0% for young adults).
Consistent with the increasing national
trend overall, e-cigarette advertising
from October 2012 through September
2013 accounted for 69.9% of all youth
television exposure and 73.8% of all
young adult exposure during the 11
quarters examined in the study.

In2013, thecablenetworkAMCaired the
most e-cigarette advertising reaching
youth audiences at 8.0%, followed by
Country Music Television (6.1%), Com-
edyCentral (5.9%),WGNAmerica (5.4%),
TV Land (5.3%), and VH1 (5.3%). E-
cigarette advertisements appeared
on programs (eg, The Bachelor, Big

Brother, Survivor) that were among the
100 highest-rated youth programs for
the 2012–2013 viewing season.

Distribution of Advertising by
Brand and Time of Day

Increases in advertisingwere not equal
across brands. The majority of youth
and young adult exposure to adver-
tisements was by 1 e-cigarette brand,
which accounted for 81.7% of all na-
tionallyairedTRPsdirectedatyouthand
80.4% of TRPs directed at young adults
in 2013 (Table 2). The next leading
brand accounted for 7.1% of exposure
to youth and 6.7% of exposure to young
adults in 2013.

During Quarter 3 of 2013, 52.9% of TRPs
for the e-cigarette brand with the ma-
jority of television advertising reaching
the youth audience aired overnight
(1–7 AM), followed by 21.6% in prime
time (8–11 PM) and 14.8% in late night
(11 PM–1 AM). Similarly, 55.5% of TRPs
reaching the young adult audience
aired overnight, followed by 19.5% in
prime time and 15.3% in late night.
Data on the popularity of television

viewing by day part provide context for
advertising reach to youth and young
adults. At any given time, approxi-
mately 8% of US youth (10% of young
adults) are watching programs over-
night, 25% of youth (24% of young
adults) are watching programs in prime
time, and 16% of youth (19% of young
adults) are watching in late night.

Local Advertising and Targeted
Media Markets

In contrast to the high levels of national
advertisements by 1major brand, there
was a greater variety of brands and
lower level of spot television advertis-
ing. Nineteen companies aired adver-
tisements locally over the study period.
In 2011, 2 spot television campaigns
aired, with amean of 50 quarterly youth
TRPs. The first brand aired in 51 media
markets containing 40.4% of US youth;
the second aired in 45 media mar-
kets containing 28.9% of US youth. The
8 other brands advertising in 2011
reached 4% of US youth on average. In
2013, 1 spot television campaign aired
in 9 media markets containing 22.4% of

FIGURE 1
Exposure to e-cigarette television advertisements, January 2011 to September 2013.
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US youth (mean = 41 quarterly youth
TRPs). The largest nationally advertised
e-cigarette brand also aired locally in
media markets containing 15.7% of US
youth (mean=15quarterly youthTRPs).
The 10 other brands advertised in 2013
reached 3% of US youth on average.

Although the overall reach of these spot
television campaigns as aproportion of
national television households is low,
some media markets received high
additional exposure beyond the large
cable network advertisements during
the study period (Fig 2). Youth in 5
media markets received $1000 TRPs
over the study period.

DISCUSSION

Results show that e-cigarette compa-
nies have been advertising their prod-

ucts to a broad audience that includes
24 million youth. Youth and young adult
exposure to television e-cigarette ad-
vertisements increased substantially
from 2011 to 2013, with a dramatic rise
from late 2012 through September
2013. In contrast to earlier research on
the broader e-cigarette advertising
landscape, which included more than
80 brands,30 television advertising
is dominated by few advertisers. The
trends in youth and young adult media
exposure were driven primarily by a
large advertising campaign on na-
tional cable networks for 1 e-cigarette
brand in addition to small, targeted
local advertising.

Data on exposure levels for effective US
antitobacco mass media campaigns
suggest that the substantial rise in
national television e-cigarette advertis-
ing levels may have begun influencing
youth e-cigarette beliefs and behaviors
since October 2012. The Centers for
Disease Control and Prevention guide-
linesonadvertising levels forantitobacco
mass media campaigns recommend
800 quarterly TRPs for sustaining
campaign effects.40 However, some
studies indicate that advertising expo-
sure for youth may yield effects at
lower levels, starting at about 300 TRPs
per quarter,41 with linear increases up

to 1250 TRPs.41–43 Although TRP guide-
lines for antitobacco mass media cam-
paigns may not be directly applicable
for influence of e-cigarette advertising
on youth, they offer a point of compar-
ison. The sustained level of exposure to
the unregulated messages about the
benefits of e-cigarettes reported here
is of concern and may pose public
health harm to youth and young adults.

Trends in e-cigarette television adver-
tising suggest that recent increases in
the rates of e-cigarette use may con-
tinue,3 and more research is needed to
determine the effects of e-cigarette
advertisements on youth and young
adults. Current advertising includes
celebrities and depicts e-cigarettes
with vapor that is indistinguishable
from cigarette smoke. Empirical evi-
dence shows a strong association be-
tween smoking depictions in film and
smoking initiation among youth and
young adults.44–46 Furthermore, stud-
ies show that such visual cues can
trigger urges to smoke.47,48 Additional
research on the extent to which youth
distinguish between e-cigarettes and
traditional cigarettes could provide
data on the impact of visual depictions
of e-cigarette use on television.

The most widely aired e-cigarette adver-
tisement features a film actor exhaling

TABLE 1 Quarterly Television TRPs by Age and Media Type, January 2011 to September 2013

Youth (12–17 y) Young Adults (18–24 y)

Cable (%) Network (%) Syndicated (%) Spota (%) Total (%) Cable (%) Network (%) Syndicated (%) Spota (%) Total

2011
Q1: Jan–Mar 37 (34.8) 5 (5.0) 0 (0.0) 64 (60.1) 107 (100) 56 (36.9) 5 (3.2) 0 (0.2) 90 (59.7) 152 (100)
Q2: Apr–Jun 27 (51.3) 6 (12.1) 0 (0.0) 19 (36.6) 53 (100) 34 (47.6) 4 (5.7) 0 (0.0) 33 (46.6) 70 (100)
Q3: Jul–Sep 55 (60.8) 19 (20.8) 0 (0.2) 17 (18.2) 91 (100) 71 (66.6) 14 (13.2) 0 (0.1) 21 (20.1) 106 (100)
Q4: Oct–Nov 40 (52.4) 18 (23.3) 2 (2.8) 16 (21.5) 77 (100) 62 (54.4) 26 (22.8) 5 (4.0) 22 (18.9) 114 (100)

2012
Q1: Jan–Mar 10 (28.5) 14 (40.6) 0 (0.0) 11 (30.9) 35 (100) 15 (30.6) 17 (35.5) 0 (0.0) 16 (33.9) 48 (100)
Q2: Apr–Jun 3 (62.1) 0 (0.0) 0 (0.0) 2 (37.9) 6 (100) 3 (42.1) 0 (0.0) 0 (0.0) 5 (57.9) 8 (100)
Q3: Jul–Sep 63 (73.2) 18 (20.6) 3 (3.3) 2 (2.9) 87 (100) 87 (72.7) 25 (20.9) 4 (2.9) 4 (3.5) 120 (100)
Q4: Oct–Nov 190 (88.1) 20 (9.1) 0 (0.2) 5 (2.5) 216 (100) 286 (89.6) 26 (8.2) 0 (0.1) 7 (2.1) 320 (100)

2013
Q1: Jan–Mar 192 (88.5) 14 (6.4) 1 (0.4) 10 (4.7) 217 (100) 313 (88.7) 21 (6.1) 1 (0.3) 17 (4.9) 353 (100)
Q2: Apr–Jun 281 (81.1) 38 (11.1) 1 (0.2) 27 (7.7) 347 (100) 468 (76.6) 101 (16.5) 1 (0.2) 41 (6.7) 611 (100)
Q3: Jul–Sep 239 (87.0) 27 (9.7) 0 (0.1) 9 (3.2) 275 (100) 375 (82.0) 72 (15.8) 1 (0.2) 9 (2.0) 458 (100)

Total 1139 (75.5) 179 (11.9) 7 (0.5) 183 (12.1) 1508 (100) 1771 (75.0) 312 (13.2) 12 (0.5) 266 (11.3) 2360 (100)
a Spot television advertising TRPs weighted to reflect a national population.

TABLE 2 Percentage of Television E-
Cigarette Advertisinga by Brand
and Age, January 2013 to
September 2013

E-Cigarette
Brand

Youth Aged
12–17 y

Young Adults
Aged 18–24 y

blu eCigs, % 81.7 80.4
FIN, % 7.1 6.7
Starfire, % 6.2 7.8
NJOY, % 2.7 3.0
Other brands, % 2.3 2.1
Total, % 100 100
a Total TRPs airing on national cable, network, and syndi-
cated television.
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e-cigarette vapor while informing view-
ers of numerous benefits of “smoking”
the product, closing with the ad tagline,
“We’re all adults here. It’s time to take
back your freedom.” In her final opin-
ion from a 2006 lawsuit between the US
federal government and 2 tobacco
companies, US District Court Judge
Gladys Kessler determined that youth
antismoking media campaigns spon-
sored by the tobacco industry “pro-
mote the message that smoking is
an adult decision. Emphasizing that
smoking is an adult activity under-
scores the desirability of engaging in
adult behavior for adolescents who are
particularly motivated to appear ma-
ture” (p. 1168).49 More than a decade
after ineffective youth prevention me-
dia campaigns sponsored by the major
tobacco companies50–52 were removed

from television, e-cigarette advertise-
ments with similar messages may be
creating new social norms around
e-cigarettes and increasing the de-
sirability of e-cigarettes.

This is the first study to examine youth
and young adult exposure to e-cigarette
advertising on television during this
rapidly evolving period of e-cigarette
marketing in the United States. Using
systematically collected exposure data
from the leading agency on television
advertising, we report timely evidence
of marketing reach among youth and
young adults during the debut of
e-cigarette advertising on US television.
Findings support previous research
documenting increased media expen-
ditures for e-cigarette brands acquired
by tobacco companies30 and confirms
that greater expenditures lead directly

to greater youth and young adult expo-

sure to e-cigarette television advertising.

Study limitations include the use of TRP
data to measure e-cigarette advertis-
ing. TRPs represent estimates of po-
tential exposure at the population level
for each age group in the study, and
individuals may receive more or less
exposuredependingonthe frequencyof
and program selected for viewing. Al-
though TRPs are an accurate indicator
of exposure, they are abstract because
data on reach and frequency are pro-
prietary to e-cigarette advertisers.
However, TRPs are a valid, standard
metric that correlates highlywith recall
of advertising for antitobacco mass
media campaigns.41,53,54 Results are
limited to television advertising; expo-
sure through other media (eg, online,
radio, print), advertisements at the

FIGURE 2
Market-level youth exposure to e-cigarette spot television advertisements, January 2011 to September 2013. Note. Yellow-shaded markets (Youth TRPs):
Greensboro-High Point-Winston Salem, NC (770); Charleston-Huntington, WV (728); Syracuse, NY (665); Lexington, KY (643); Greenville-Spartanburg, SC–
Asheville, NC–Anderson, SC (582); Flint-Saginaw-Bay City, MI (563); Richmond-Petersburg, VA (551); Miami-Ft. Lauderdale, FL (538); Cedar Rapids-Waterloo-Iowa
City & Dubuque, IA (530). Green-shadedmarkets: Las Vegas, NV (500); Cincinnati, OH (426); Dayton, OH (413); Pittsburgh, PA (405); Paducah, KY–Cape Girardeau,
MO–Harrisburg, IL (402); Nashville, TN (377); Hartford and NewHaven, CT (360); San Antonio, TX (358); Oklahoma City, OK (357); Louisville, KY (324); Honolulu, HI (314).

6 DUKE et al
 by guest on July 1, 2014pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/


point of sale, and observations of peo-
ple using e-cigarettes may affect re-
lated beliefs and behaviors.

CONCLUSIONS

E-cigarettes have unknown health risks
and deliver nicotine, raising health

concerns about youth and young adult
use. E-cigarette companies advertise
their products to a broad audience
that includes 24 million youth, and
youth and young adult television ex-
posure has increased dramatically
between 2011 and 2013. In the absence
of evidence-based public health mes-

saging, television advertising may be
promoting beliefs and behaviors that
pose harm to the public health. If
current trends in e-cigarette televi-
sion advertising continue, awareness
and use of e-cigarettes are likely
to increase among youth and young
adults.
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U.S. Food and Drug Administration
Protecting and Promoting Your Health

Electronic Cigarettes (e-Cigarettes)

What are electronic cigarettes?

Electronic cigarettes, also known as e-cigarettes, are battery-operated products designed to deliver

nicotine, flavor and other chemicals. They turn chemicals, including highly addictive nicotine, into an

aerosol that is inhaled by the user.

Most e-cigarettes are manufactured to look like conventional cigarettes, cigars, or pipes. Some resemble

everyday items such as pens and USB memory sticks.

E-cigarettes have not been fully studied, so consumers currently don’t know:

the potential risks of e-cigarettes when used as intended,
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how much nicotine or other potentially harmful chemicals are being inhaled during use, or

whether there are any benefits associated with using these products.

Additionally, it is not known whether e-cigarettes may lead young people to try other tobacco products,

including conventional cigarettes, which are known to cause disease and lead to premature death.

FDA Regulation of e-Cigarettes
Only e-cigarettes that are marketed for therapeutic purposes are currently regulated by the FDA

Center for Drug Evaluation and Research (CDER). Currently, the FDA Center for Tobacco Products

(CTP) regulates

cigarettes,

cigarette tobacco,

roll-your-own tobacco, and

smokeless tobacco.

FDA has issued a proposed rule that would extend the agency’s tobacco authority to cover additional

products that meet the legal definition of a tobacco product, such as e-cigarettes. FDA’s Extending

Authorities to Additional Tobacco Products webpage

(/TobaccoProducts/Labeling/ucm388395.htm) offers more information on the proposed rule,

including how to submit comments.

For more information on current regulation:

Tobacco Product Regulation (/TobaccoProducts/ResourcesforYou/ucm335294.htm)

Nicotine-Containing Products

(/Drugs/GuidanceComplianceRegulatoryInformation/ucm345928.htm)

eCigarettes and Adverse Events
What is an Adverse Event?

An adverse event is an undesirable side effect or unexpected health or product quality problem that an

individual believes was caused by the use of a tobacco product.

http://www.fda.gov/TobaccoProducts/Labeling/ucm388395.htm
http://www.fda.gov/TobaccoProducts/ResourcesforYou/ucm335294.htm
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/ucm345928.htm
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Reporting an Adverse Event

Anyone can report an adverse event to the FDA. In fact, these reports help us identify safety concerns

with tobacco products that could cause health or safety problems beyond those normally associated

with tobacco product use.

Please report adverse events with e-cigarettes via:

The HHS Safety Reporting Portal (https://www.safetyreporting.hhs.gov/) or

By calling 1-800-FDA-1088

Please send other information or inquiries regarding e-cigarettes to:

1-877-CTP-1373 or

AskCTP@fda.hhs.gov (mailto:AskCTP@fda.hhs.gov)

Adverse Event Reports for e-Cigarettes
We regularly receive voluntary reports  of adverse events involving e-cigarettes from consumers,

health professionals and concerned members of the public. The adverse events described in these

reports have included hospitalization for illnesses such as

pneumonia,

congestive heart failure,

disorientation,

seizure,

hypotension, and

other health problems.

Whether e-cigarettes caused these reported adverse events is unknown. Some of the adverse events

could be related to a pre-existing medical condition or to other causes that were not reported to FDA.

You can review the adverse event reports for e-cigarettes that were voluntarily reported to FDA from

1

https://www.safetyreporting.hhs.gov/
mailto:AskCTP@fda.hhs.gov
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6/22/2009 to 3/12/2014 at the CTP FOIA Electronic Reading Room

(/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/AbouttheCenterforTobacc

oProducts/ucm221165.htm). 

1. Under the Food, Drug and Cosmetic Act, as amended by the Family Smoking Prevention and Tobacco Control Act, FDA may

accept voluntarily submitted information related to tobacco products, even if some of the information concerns tobacco products

that are not yet regulated by FDA. (back)

http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/AbouttheCenterforTobaccoProducts/ucm221165.htm
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National Preparedness Month — 
September 2013

Each September since 2004, the Federal Emergency 
Management Agency (FEMA) has observed National 
Preparedness Month. During September, FEMA and 
various local, state, and federal agencies encourage U.S. 
residents to become better prepared for emergencies and 
disasters. Approximately 3,000 organizations, including 
the American Red Cross, Citizen Corps, and CDC (1), 
are scheduling events and activities this month in support 
of the preparedness initiative. 

On this 10th anniversary of National Preparedness 
Month, CDC also is recognizing the first decade of activity 
of its Emergency Operations Center (2). Staffed around 
the clock, 365 days of the year, the center is a state-of-the-
art command facility from which scientists and emergency 
personnel monitor and coordinate CDC’s response to a 
wide range of public health threats (3). 

All persons can take important steps to prepare them-
selves, their families, and loved ones for a possible disaster. 
CDC has various tools and checklists to help everyone 
“be ready” at home, at places of work and worship, and 
within the larger community (4). Additional information 
regarding emergency preparedness and response is available 
at http://www.cdc.gov/phpr.
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CDC’s Emergency Management 
Program Activities — Worldwide, 

2003–2012

In 2003, recognizing the increasing frequency and complex-
ity of disease outbreaks and disasters and a greater risk for ter-
rorism, CDC established the Emergency Operations Center 
(EOC), bringing together CDC staff members who respond 
to public health emergencies to enhance communication and 
coordination. To complement the physical EOC environment, 
CDC implemented the Incident Management System (IMS) 
(1,2), a staffing structure and set of standard operational pro-
tocols and services to support and monitor CDC program-led 
responses to complex public health emergencies. The EOC and 
IMS are key components of CDC’s Emergency Management 
Program (EMP) (3), which applies emergency management 
principles to public health practice. To enumerate activities 
conducted by the EMP during 2003–2012, CDC analyzed 
data from daily reports and activity logs. The results of this 
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analysis determined that, during 2003–2012, the EMP fully 
activated the EOC and IMS on 55 occasions to support 
responses to infectious disease outbreaks, natural disasters, 
national security events (e.g., conventions, presidential 
addresses, and international summits), mass gatherings (e.g., 
large sports and social events), and man-made disasters. On 
109 other occasions, the EMP was used to support emergency 
responses that did not require full EOC activation, and the 
EMP also conducted 30 exercises and drills. This report pro-
vides an overview of those 194 EMP activities.

The EMP can access all of CDC’s organizational resources, 
enabling synchronization of public health emergency response 
activities and communications with international, federal, and 
state partners. EMP public health response activities are catego-
rized as activations, utilizations, exercises and drills (Figure 1), 
and public health triage. Activations must be approved by the 
CDC Director and include use of the IMS, which includes 
the gathering of key staff members from across CDC to 
the EOC, coordination of planning and communications, 
logistics support, and field deployments (e.g., to a hurricane-
damaged country) for a comprehensive agency-wide response. 
Utilization does not always require full EOC activation, but 
employs EMP services to meet the needs of the situation, such 
as call center operations, development of plans and situational 
awareness products, and travel assistance. Exercises and drills 
include full-scale emergency response exercises (deployment 
of staff and materiel to support a scenario that mimics a real 
emergency), tabletop exercises (discussion of a scenario), and 
drills (tests of a single response function). At all times, public 
health triage is used with telephone call and e-mail requests, 
linking CDC subject matter experts and resources with key 
partners, such as state and local health departments, other 
federal agencies, and public health practitioners.

During activations and exercises, IMS staff structures 
and protocols are used to support a standardized but flex-
ible approach to CDC’s public health response. Use of the 
IMS response model allows CDC to stay consistent with the 

What is already known on this topic? 

Since 2003, CDC’s Emergency Management Program (EMP) has 
implemented standard incident management protocols and 
procedures and established an emergency operations center 
(EOC) to support field investigation, information interchange, 
and logistics functions required to effectively respond to 
complex public health emergencies. 

What is added by this report?

During 2003–2012, the EOC had 55 activations and 109 
utilizations. The EMP responded to a wide range of domestic 
and international emergencies, including infectious disease 
outbreaks and natural and man-made disasters. 

What are the implications for public health practice? 

Public health agencies’ use of standardized, centralized, and 
structured systems and protocols, such as EOCs and Incident 
Management Systems, can improve emergency response 
capability and provide increased health security. 
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incident command structure used by other 
agencies (4). The CDC center, institute, or 
office with primary responsibility for the 
public health problem being addressed (e.g., 
infectious disease or natural disaster) leads 
the response using the support structure and 
resources coordinated by the EMP. 

During 2003–2012, CDC supported 55 
activations, with an average activation period 
of 52.9 days (1–394 days [excluding the 
ongoing polio activation]). The most com-
mon type of activation was for infectious 
disease outbreaks (22, 40.0%), including seven 
(31.8%) associated with respiratory illness. 
Natural disasters accounted for 16 (29.0%) 
of the activations, most commonly hurricanes 
(11, 68.8%). In addition, the EOC and IMS 
were activated to support the response to nine 
man-made disasters, seven national security 
events, and one mass gathering (Table). The 
longest activation to date has been the ongoing support of 
the international polio eradication campaign (643 days as of 
September 6, 2013). 

Forty-one (74.6%) of the 55 activations were for responses 
occurring within the United States (Table). During this period, 
the activations for infectious disease outbreak responses most 
often were initiated in December; natural disaster activations 
occurred most commonly in August (Figure 2). Support func-
tions were used 109 times for public health events not requiring 
activation (Figure 1). These included support for infectious 
disease outbreak investigations (52 times, 47.7%), natural 
disasters (31, 28.4%), monitoring of national security events 
(17, 15.6%) and mass gatherings (nine, 8.3%). The most com-
mon utilization events were for foodborne disease outbreaks 
(25). Among the 109 utilizations, 72 (66.1%) occurred in the 
United States (Table). The average duration of all utilizations 
was 10 days (range: 1–92 days).

The EMP either coordinated or was an integral participant 
in 30 full-scale or tabletop exercises and drills during this 
10-year period. Twelve (40%) of the exercises and drills used 
terrorism event scenarios to test public health system response 
capabilities. In addition to these 30 exercises and drills, the 
EMP provided support for many exercises and drills conducted 
by its federal, state, and local emergency response partners.

Another important service offered by the EMP is its avail-
ability 24 hours a day, 365 days of the year to international and 
domestic partners for referral of telephone and e-mail requests 
for technical assistance and public health consultation. During 
2004–2012, EOC watch officers triaged an average of 23,303 
requests per year (range: 14,633–38,812).

The EMP provides technical assistance to multiple countries 
interested in learning more about EOC operations and use of 
the IMS. In 2013, the EMP sponsored its first five international 
emergency management fellows. The EMP also supports the 
Global Health Security Demonstration Project, an initiative 
conducted in partnership with the governments of Vietnam 
and Uganda and the World Health Organization, to build 
capacity for surveillance and detection and response to epi-
demics. The project has focused on developing plans to build 
additional EOCs and emergency response capability and to 
provide laboratory and information technology infrastructure 
to support global health security. 

Reported by

Laura Leidel, MSN, MPH, Samuel L. Groseclose, DVM, Office 
of Science and Public Health Practice; Bruce Burney, MEd, Phil 
Navin, MA, Mark Wooster, PhD, Div of Emergency Operations, 
Office of Public Health Preparedness and Response, CDC. 
Corresponding contributor: Laura Leidel, lleidel@cdc.gov, 
770-488-5991. 

Editorial Note

Preparing for and protecting against public health threats is a 
key aspect of CDC’s mission, both domestically and around the 
world. The EMP has been used regularly for response to public 
health threats, including full activation of the EOC and use 
of the IMS structure or use of selected EMP support services, 
over the past 10 years. Simultaneously, the EMP has increased 
the number of drills and exercises that it supports to aid CDC 
programs in planning and preparedness activities. In recent 
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TABLE. Number of public health emergency activities (N = 194), by type, cause, and 
location — Emergency Management Program, CDC, 2003–2012

Activity type/Cause

Location

Total
Within  

United States
Outside  

United States Both

Activations (n = 55)
Infectious disease (40.0%) 14 6 2 22

Respiratory 3 2 2 7
Foodborne 7 0 0 7
Vaccine preventable 1 2 0 3
Viral hemorrhagic fever 0 1 0 1
Fungal 1 0 0 1
Vectorborne 1 0 0 1
Waterborne 0 1 0 1
Zoonotic 1 0 0 1

Natural disaster (29.0%) 12 3 1 16
Hurricane 10 0 1 11
Earthquake 0 3 0 3
Tropical storm 2 0 0 2

Man-made disaster (16.4%) 8 0 1 9
Bioterrorism 3 0 0 3
Space debris 1 0 1 2
Toxic spill 2 0 0 2
Blackout 1 0 0 1
Wildfire 1 0 0 1

National security event (12.7%) 7 0 0 7
Mass gathering (1.8%) 0 1 0 1

Total 41 10 4 55
Utilizations (n = 109)

Infectious disease (47.7%) 28 24 0 52
Foodborne 18 7 0 25
Viral hemorrhagic fever 0 8 0 8
Waterborne 2 5 0 7
Respiratory 3 3 0 6
Vectorborne 2 1 0 3
Vaccine preventable 3 0 0 3

Natural disaster (28.4%) 23 8 0 31 
Flood 6 3 0 9
Tropical storm 6 0 0 6
Earthquake 0 3 0 3
Hurricane 2 1 0 3
Volcano 2 1 0 3
Tornado 2 0 0 2
Ice storm 2 0 0 2
Unusual substance 2 0 0 2
Wildfire 1 0 0 1

National security event (15.6%) 15 2 0 17 
Mass gathering (8.3%) 6 3 0 9 

Total 72 37 0 109 
Exercises and drills (n = 30)

Full-scale exercise (66.7%) 15 0 5 20 
Terrorism 7 0 0 7
Infectious disease 1 0 4 5
Multiple scenarios 4 0 0 4
Natural disaster 3 0 0 3
Man-made disaster 0 0 1 1

Tabletop exercise (26.7%) 6 0 2 8
Terrorism 4 0 1 5
Infectious disease 1 0 1 2
Natural disaster 1 0 0 1

Drill, not specified (6.7%) 2 0 0 2 
Total 23 0 7 30 

years, the protocols and services provided by 
the EMP have been modified in response to 
findings from after-action evaluations and 
surveys (Division of Emergency Operations, 
Office of Public Health Preparedness 
and Response, CDC, unpublished data, 
2003–2012) to better meet the special needs 
of public health responses. Results from a 
2011 EMP stakeholder survey (Division 
of Emergency Operations, Office of Public 
Health Preparedness and Response, CDC, 
unpublished data, 2011) indicated increas-
ing awareness of the benefits of using the 
EMP for public health emergency response. 
Survey results also indicated the need for 
additional staff training in the use of the 
IMS for responses.

The uniqueness of emergency events and 
the multiple factors that influence their course 
make it challenging to measure the effective-
ness of the EMP. Measures of performance 
and cost effectiveness associated with pre-
paredness and response have not been clearly 
defined. In 2012, to assess and strengthen 
the emergency response, CDC began work-
ing toward agencywide accreditation by 
the Emergency Management Accreditation 
Program (EMAP). Participation in EMAP 
has allowed the EMP to begin to identify 
metrics to assess performance and the cost 
effectiveness of response activities. 

Continued review of the EMP activations, 
utilizations, and exercises and drills will 
help CDC better understand and address 
the needs of its stakeholders, both domestic 
and international. Further evaluation of the 
effectiveness of the EMP and training in the 
use of the EOC and IMS protocols is needed 
for continued program improvements. 
Identifying and addressing the challenges 
faced by CDC staff members when engaged 
in EMP activities will improve CDC’s ability 
to respond effectively and further strengthen 
the nation’s health security. 
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Despite advances in water management and sanitation, 
waterborne disease outbreaks continue to occur in the 
United States. CDC collects data on waterborne disease 
outbreaks submitted from all states and territories* through 
the Waterborne Disease and Outbreak Surveillance System.† 
During 2009–2010, the most recent years for which finalized 
data are available, 33 drinking water–associated outbreaks were 
reported, comprising 1,040 cases of illness, 85 hospitalizations, 
and nine deaths. Legionella accounted for 58% of outbreaks 
and 7% of illnesses, and Campylobacter accounted for 12% of 
outbreaks and 78% of illnesses. The most commonly identified 
outbreak deficiencies§ in drinking water-associated outbreaks 
were Legionella in plumbing¶ systems (57.6%), untreated 
ground water (24.2%), and distribution system deficiencies 
(12.1%), suggesting that efforts to identify and correct these 
deficiencies could prevent many outbreaks and illnesses asso-
ciated with drinking water. In addition to the drinking water 
outbreaks, 12 outbreaks associated with other nonrecreational 
water** were reported, comprising 234 cases of illness, 51 
hospitalizations, and six deaths. Legionella accounted for 58% 
of these outbreaks, 42% of illnesses, 96% of hospitalizations, 
and all deaths. Public health, regulatory, and industry profes-
sionals can use this information to target prevention efforts 
against pathogens, infrastructure problems, and water sources 
associated with waterborne disease outbreaks.

This report includes drinking water–associated outbreaks 
and other, nonrecreational waterborne disease outbreaks, in 
which the first illness occurred in 2009 or 2010. Outbreaks 
were reported to the Waterborne Disease and Outbreak 
Surveillance System through the electronic National Outbreak 

Reporting System†† as of October 3, 2012. Two criteria must 
be met for an event to be defined as a waterborne disease 
outbreak: 1) two or more persons must be linked epidemio-
logically by time, location of water exposure, and illness char-
acteristics; and 2) the epidemiologic evidence must implicate 
water as the probable source of illness. Data requested for each 
outbreak include 1) the number of illnesses, hospitalizations, 
and deaths; 2) the etiologic agent (confirmed or suspected); 
3) the implicated water system; 4) deficiencies contributing 
to the outbreak; and 5) the setting of exposure.

During 2009–2019, public health officials from 17 states 
reported 33 drinking water outbreaks (Table 1). The outbreaks 
resulted in 1,040 illnesses, 85 hospitalizations (8.2% of cases), 
and nine deaths. At least one etiologic agent was identified in all 
but one drinking water outbreak; Legionella was implicated in 
19 outbreaks, 72 illnesses, 58 hospitalizations, and eight deaths, 
and Campylobacter was implicated in four single-etiology 
outbreaks involving 812 illnesses, 17 hospitalizations, and no 
deaths, as well as two multiple-etiology outbreaks resulting 
in 17 illnesses. The number and etiologies of drinking water 
outbreaks reported every year since 1971 were considered for 
comparison (Figure).

The etiologies, water systems, water sources, illnesses, 
and deficiencies identified for drinking water outbreaks and 
outbreak-associated cases were ranked in order of frequency 
(Table 2). Legionella caused the majority of outbreaks (57.6%); 
whereas non-Legionella bacteria caused the majority of illnesses 
(81.8%). The majority of outbreaks (75.8%) and outbreak-
associated illnesses (79.4%) were linked to community water 
systems.§§ The majority of outbreaks (51.5%) and most ill-
nesses (97.3%) occurred in systems that used ground water 
sources. The majority of outbreaks (57.6%) involved acute 
respiratory illness, whereas most outbreak-associated illnesses 
were acute gastrointestinal illness (92.6%). By deficiency 
categories, Legionella spp. in plumbing systems was present 
in the majority of outbreaks (19 [57.6%]); in three Legionella 
outbreaks, additional deficiencies in building-specific water 

Surveillance for Waterborne Disease Outbreaks Associated with Drinking 
Water and Other Nonrecreational Water — United States, 2009–2010

 * Outbreak reports can be submitted by public health agencies in U.S states, 
the District of Columbia, Guam, Puerto Rico, the Marshall Islands, the 
Federated States of Micronesia, the Commonwealth of the Northern Mariana 
Islands, Palau, and the U.S. Virgin Islands.

 † A description of the Waterborne Disease and Outbreak Surveillance System 
is available at http://www.cdc.gov/healthywater/surveillance/index.html. 

 § Outbreaks are assigned one or more deficiency classifications based on available 
data. The classifications provide information about how the water became 
contaminated, water system characteristics, and factors leading to waterborne 
disease outbreaks. A full description of CDC deficiency classification is 
available at http://www.cdc.gov/healthywater/surveillance/deficiency-
classification.html.

 ¶ “Plumbing” refers to the pipes that are within a building or within a service 
line leading into a building, distinguished from the distribution system of 
pipes that comprise the water supply. 

 ** Nonrecreational category includes outbreaks involving water not intended 
for drinking and water of unknown intended use, but does not include 
recreational water exposures, which are reported separately.

 †† A description of the National Outbreak Reporting System is available at http://
www.cdc.gov/nors/about.html. This reporting platform allows states to submit 
reports of waterborne, foodborne, animal-to-person, person-to-person, and 
unknown outbreaks to CDC. The Waterborne Disease and Outbreak 
Surveillance System transitioned from a paper-based system to electronic 
reporting through the National Outbreak Reporting System in 2009; this is 
the first report of data collected in the electronic system.

 §§ Public water systems include community and noncommunity water systems, 
which have ≥15 service connections or serve an average of ≥26 residents for 
≥60 days a year. A community water system serves year-round residents of a 
community, subdivision, or mobile home park. A noncommunity water system 
serves an institution, industry, camp, park, hotel, or business.
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TABLE 1. Characteristics of waterborne disease outbreaks associated with drinking water (N = 33) and other nonrecreational water* (N = 12), 
by state/jurisdiction — Waterborne Disease and Outbreak Surveillance System, United States, 2009–2010

Exposure 
category and 
state/
jurisdiction Month Year Etiology

Predominant 
illness†

No. of 
cases

No. of 
hospital-
izations§

No. of 
deaths¶

Water  
system**

Water  
source Setting

Drinking water
Florida Jul 2009 Legionella sp. ARI 2 2 0 Community Well Membership 

club
Idaho May 2009 Campylobacter sp., 

Giardia intestinalis
AGI 7 0 0 Community Well Private 

residence
Maine Jul 2009 Hepatitis A Hep 2 Individual/

Private
Well Private 

residence
Maryland Sep 2009 Legionella pneumophila 

serogroup 1, Knoxville 1
ARI 10 9 1 Community Lake/

Reservoir
Apartment/

Condo
Nevada Dec 2009 Legionella pneumophila 

serogroup 1
ARI 10 1 0 Community Lake/

Reservoir
Hotel/Motel

New York Apr 2009 Legionella pneumophila 
serogroup 1

ARI 3 3 2 Community Lake/
Reservoir

Hospital/Health 
care

New York Dec 2009 Legionella pneumophila 
serogroup 1

ARI 3 3 1 Community Lake/
Reservoir

Hospital/Health 
care

South Carolina Jul 2009 Legionella pneumophila 
serogroup 1

ARI 3 3 0 Community Ground water Hotel/Motel

Utah Jun 2009 Legionella pneumophila 
serogroup 1

ARI 5 5 0 Community Well, spring Hotel/Motel

Utah Aug 2009 Giardia intestinalis AGI 8 0 0 Community†† Well, surface 
water

Subdivision/
Neighborhood

California Jun 2010 Norovirus AGI 47 Transient 
noncommunity

Well Restaurant/
Cafeteria

Georgia Apr 2010 Legionella pneumophila 
serogroup 1

ARI 4 4 0 Community Well, spring Hotel/Motel

Illinois Nov 2010 Unidentified§§ AGI; 
other¶¶

3 3 0 Commercially 
bottled

Unidentified Church/Place 
of worship

Maryland Aug 2010 Legionella pneumophila 
serogroup 1

ARI 2 2 0 Community Surface water Personal care 
home***

Minnesota Jun 2010 Giardia intestinalis AGI 6 0 0 Transient 
noncommunity

Well State park

Missouri Feb 2010 Campylobacter jejuni AGI 16 5 0 Community Well Community/
Municipality

Missouri Mar 2010 Campylobacter sp. AGI 67 4 0 Community Well Community/
Municipality

Missouri Apr 2010 Escherichia coli O157:H7 AGI 28 4 0 Community††† Well Membership 
club

Missouri Nov 2010 Escherichia coli O157:H7 AGI 11 3 1 Individual/
Private

Well Private 
residence

Montana Jul 2010 Campylobacter jejuni AGI 101 6 0 Nontransient 
noncommunity

Well Resort

Nevada Dec 2010 Legionella pneumophila 
serogroup 1

ARI 4 2 1 Community Well, river/
stream

Hotel/Motel

New York Apr 2010 Legionella pneumophila 
serogroup 1

ARI 3 3 1 Community Lake/
Reservoir

Hospital/Health 
care§§§

New York Jun 2010 Legionella pneumophila 
serogroup 1

ARI 3 3 0 Community Lake/
Reservoir

Prison/Jail

New York Jul 2010 Legionella pneumophila 
serogroup 1

ARI 2 2 0 Community Lake/
Reservoir

Hospital/Health 
care¶¶¶

New York Jul 2010 Legionella pneumophila 
serogroup 1

ARI 5 3 Community Lake/
Reservoir

Hospital/Health 
care

Ohio Feb 2010 Legionella pneumophila ARI 3 3 0 Community Unidentified Long-term care 
facility

Pennsylvania May 2010 Legionella pneumophila 
serogroup 1

ARI 3 3 1 Community**** Well Personal care 
home

Pennsylvania Jun 2010 Legionella pneumophila 
serogroup 1

ARI 2 2 0 Community River/Stream Apartment/
Condo

Pennsylvania Jul 2010 Campylobacter jejuni, 
Cryptosporidium sp.

AGI 10 0 0 Individual/
Private

Well Private 
residence

Utah Apr 2010 Campylobacter jejuni AGI 628 2 0 Community†† Well, spring Community/
Municipality

Utah Aug 2010 Legionella pneumophila 
serogroup 1, Camperdown 1

ARI 2 2 1 Community Spring, creek Hotel/Motel

See table footnotes on page 716. 
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TABLE 1. (Continued) Characteristics of waterborne disease outbreaks associated with drinking water (N = 33) and other nonrecreational water* 
(N = 12), by state/jurisdiction — Waterborne Disease and Outbreak Surveillance System, United States, 2009–2010

Exposure 
category and 
state/
jurisdiction Month Year Etiology

Predominant 
illness†

No. of 
cases

No. of 
hospital-
izations§

No. of 
deaths¶

Water  
system**

Water  
source Setting

Drinking water (continued)
Utah Dec 2010 Legionella pneumophila 

serogroup 1
ARI 3 3 0 Community Well, surface 

water
Assisted living/

Rehab
Vermont Jan 2010 Cryptosporidium sp. AGI 34 0 0 Individual/

Private
Well Vacation rental 

house
Other nonrecreational water*

Alabama Apr 2009 Campylobacter jejuni AGI 11 0 0 Wilderness/
Natural water 
source

River/Stream Backcountry

Illinois Sep 2009 Legionella pneumophila 
serogroup 1

ARI 8 8 2 Unknown Ornamental 
fountain, 
spa, 
irrigation††††

Assisted living/
Rehab

Missouri Jul 2009 Unidentified AGI 75 0 0 Wilderness/
Natural water 
source

Spring Camp/Cabin

New York Aug 2009 Giardia intestinalis AGI 26 1 0 Wilderness/
Natural water 
source

Spring Public outdoor 
area

Ohio Sep 2009 Legionella sp. ARI 2 2 0 Unknown Unknown Long-term care 
facility

Idaho Jul 2010 Campylobacter jejuni AGI 3 0 0 Wilderness/
Natural water 
source

River/Stream Backcountry

Michigan Jul 2010 Legionella pneumophila 
serogroup 1

ARI 64 17 0 Cooling/Air 
conditioning

Cooling 
tower

Military facility

Mississippi Jun 2010 Legionella pneumophila 
serogroup 1

ARI 9 6 1 Cooling/Air 
conditioning

Cooling 
tower

Hotel/Motel

Nevada Jun 2010 Giardia intestinalis AGI 20 1 0 Irrigation Puddle/
Canal/
Swamp

Public outdoor 
area

New York Nov 2010 Legionella pneumophila 
serogroup 1

ARI 4 4 0 Industrial/
Occupational

Mist/Steam 
device

Factory/
Industrial 
facility

Texas May 2010 Legionella pneumophila 
serogroup 1

ARI 4 4 3 Unknown Unknown Long-term care 
facility

Wisconsin Feb 2010 Legionella pneumophila 
serogroup 1

ARI 8 8 0 Ornamental Ornamental 
fountain

Hospital/Health 
care

Abbreviations: AGI = acute gastrointestinal illness; ARI = acute respiratory illness; Hep = hepatitis; Other = undefined; illnesses, conditions, or symptoms that cannot 
be categorized as gastrointestinal, respiratory, ear-related, eye-related, skin-related, neurologic, hepatitis, or caused by leptospirosis.
 * Nonrecreational category includes outbreaks involving water not intended for drinking and water of unknown intent but does not include recreational water 

exposures, which are reported separately.
 † The category of illness reported by ≥50% of ill respondents. All legionellosis outbreaks were categorized as ARI.
 § Value was set to missing in reports where zero hospitalizations were reported and the number of persons for whom information was available also was zero.
 ¶ Value was set to missing in reports where zero deaths were reported and the number of persons for whom information was available also was zero.
 ** Community and noncommunity water systems are public water systems that have ≥15 service connections or serve an average of ≥25 residents for ≥60 days a 

year. A community water system serves year-round residents of a community, subdivision, or mobile home park. A noncommunity water system serves an 
institution, industry, camp, park, hotel, or business and can be nontransient or transient. Nontransient systems serve ≥25 of the same persons for >6 months of 
the year but not year-round (e.g., factories and schools), whereas transient systems provide water to places in which persons do not remain for long periods of 
time (e.g., restaurants, highway rest stations, and parks). Individual water systems are small systems not owned or operated by a water utility that have 
<15 connections or serve <25 persons. 

 †† A cross-connection between potable and nonpotable water sources resulting in backflow was a suspected or confirmed factor in this outbreak.
 §§ Etiology unidentified: contamination of water with sodium hydroxide suspected based upon incubation period, symptoms, outbreak investigation, and laboratory 

findings.
 ¶¶ The other symptoms reported were chemical esophagitis and burns in mouth.
 *** Facility had an onsite disinfection system that was not operational at the time of the outbreak.
 ††† Setting was a recreational facility with multiple buildings. A private well that was originally used for a residence was reclassified as a community water system as 

a result of the outbreak investigation. 
 §§§ The facility had an onsite chlorine dioxide system; however, there were indicators that the system was not being monitored properly at the time of the outbreak.
 ¶¶¶ The facility had an onsite chlorine dioxide system and was being monitored for Legionella.
 **** Reported contributing factors included a temporary disruption in disinfection and a cross-connection between potable and nonpotable water sources resulting 

in backflow.
 †††† Multiple water sources within the facility were identified as possible exposures in this outbreak.
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treatment or plumbing systems were noted. Untreated ground 
water deficiency (i.e., contamination of ground water at the 
source) was identified in eight (24.2%) outbreaks, distribu-
tion system deficiency alone was identified in four (12.1%) 
outbreaks, and both deficiencies were identified in one out-
break (3.0%). Together, distribution system and untreated 
ground water deficiencies accounted for 965 (92.8%) of all 
outbreak-associated illnesses. All five outbreaks assigned a 
distribution system deficiency (i.e., distribution system or 
untreated ground water and distribution system) occurred 
in systems using ground water or mixed ground and surface 
water supplies; of these, three occurred in systems supplying 
unchlorinated ground water. Two of the distribution system-
associated outbreaks (one in an unchlorinated supply) resulted 
from cross-connections (i.e., direct connections between piped 
water systems containing potable and nonpotable water).

In addition to the drinking water outbreaks, public health 
officials from 11 states reported 12 outbreaks associated with 
other nonrecreational water exposure (Table 1). The outbreaks 
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2001 were added retrospectively during the 2007–2008 reporting period.

† Includes all bacteria except Legionella.

FIGURE. Number of waterborne disease outbreaks associated with drinking water (N = 851), by year and etiology — United States, 
1971–2010

included seven outbreaks of Legionella spp. resulting in 99 
illnesses and six deaths. The water sources and settings for 
these outbreaks included cooling towers at a military facility 
and a hotel/motel setting, a mist/steam device in an industrial 
facility, an ornamental fountain in a health-care facility, and 
unidentified water exposures in long-term care, assisted-living, 
or rehabilitation facilities. The remaining outbreaks involved 
Campylobacter (two), Giardia (two), and acute gastrointestinal 
illness of unknown etiology (one) from ingesting water in vari-
ous outdoor settings.

Reported by

Elizabeth D. Hilborn, DVM, Timothy J. Wade, PhD, 
Environmental Protection Agency. Lauri Hicks, DO, Laurel 
Garrison, MPH, Div of Bacterial Diseases, National Center for 
Immunization and Respiratory Diseases; Joe Carpenter, MS, Div 
of Healthcare Quality Promotion; Elizabeth Adam, MPH, Bonnie 
Mull, MPH, Jonathan Yoder, MPH, Virginia Roberts, MSPH, 
Julia W. Gargano, PhD, Div of Foodborne, Waterborne, and 
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TABLE 2. Etiology, water system,* water source, predominant illness,† and deficiencies§ associated with drinking water outbreaks (N = 33) and 
outbreak-related cases (N = 1,040), ranked in order of frequency — Waterborne Disease and Outbreak Surveillance System, United States, 
2009–2010

Characteristic Rank

Outbreaks (N = 33) Cases (N = 1,040)

Category No. (%) Category No. (%)

Etiology
1 Legionella 19 (57.6) Bacteria, non-Legionella 851 (81.8)
2 Bacteria, non-Legionella 6 (18.2) Legionella 72 (6.9)
3 Parasites 3 (9.1) Viruses 49 (4.7)
4 Multiple¶ 2 (6.1) Parasites 48 (4.6)
5 Viruses 2 (6.1) Multiple¶ 17 (1.6)
6 Chemical** 1 (3.0) Chemical** 3 (0.3)

Water system*
1 Community†† 25 (75.8) Community†† 826 (79.4)
2 Individual 4 (12.1) Noncommunity 154 (14.8)
3 Noncommunity 3 (9.1) Individual 57 (5.5)
4 Bottled 1 (3.0) Bottled 3 (0.3)

Water source
1 Ground water†† 17 (51.5) Ground water†† 974 (93.7)
2 Surface water 10 (30.3) Surface water 43 (4.1)
3 Mixed§§ 4 (12.1) Mixed§§ 17 (1.6)
4 Unknown 2 (6.1) Unknown 6 (0.6)

Predominant illness†

1 ARI 19 (57.6) AGI 963 (92.6)
2 AGI 12 (36.4) ARI 72 (6.9)
3 Multiple¶¶ 1 (3.0) Multiple¶¶ 3 (0.3)
4 Viral hepatitis*** 1 (3.0) Viral hepatitis*** 2 (0.2)

Deficiency§

1 Legionella spp. in plumbing 
system††† §§§

19 (57.6) Distribution system¶¶¶ 710 (68.3)

2 Untreated ground water**** 8 (24.2) Untreated ground water**** 154 (14.8)
3 Distribution system¶¶¶ 4 (12.1) Untreated ground water and 

distribution system††††
101 (9.7)

4 Untreated ground water and 
distribution system††††

1 (3.0) Legionella spp. in  
plumbing system††† §§§

72 (6.9)

5 Point of use (bottled)§§§§ 1 (3.0) Point of use (bottled)§§§§ 3 (0.3)

Abbreviations: AGI = acute gastrointestinal illness; ARI = acute respiratory illness. 
 * Public water systems include community and noncommunity water systems that have ≥15 service connections or serve an average of ≥26 residents for ≥60 days 

a year. A community water system serves year-round residents of a community, subdivision, or mobile home park. A noncommunity water system serves an 
institution, industry, camp, park, hotel, or business. 

 † The category of illness reported by ≥50% of ill respondents. All legionellosis outbreaks were categorized as ARI. 
 § Outbreaks are assigned one or more deficiency classifications. Deficiency names have been shortened to fit. A full description of CDC deficiency classification is 

available at http://www.cdc.gov/healthywater/surveillance/deficiency-classification.html. 
 ¶ Two outbreaks had multiple etiologic agent types. In one outbreak, the etiologies were Camplyobacter sp. (i.e., bacterium) and Giardia intestinalis (i.e., parasite). 

In a second outbreak, the etiologies were Campylobacter jejuni (i.e., bacterium) and Cryptosporidium sp. (i.e., parasite). 
 ** Etiology unidentified: contamination of water with sodium hydroxide suspected based upon incubation period, symptoms, outbreak investigation, and laboratory findings. 
 †† Ten outbreaks (763 cases) were in community water systems that used a ground water source exclusively. Of these, three outbreaks (111 cases) were in systems 

that were documented as not treating the water with a disinfectant, five outbreaks (645 cases) were in systems that added chlorine as a disinfectant, and two 
outbreaks (seven cases) had no information on disinfection documented. 

 §§ Includes outbreaks with mixed water sources (i.e., ground water and surface water). Three legionellosis outbreaks were associated with mixed source community 
water systems. One giardiasis outbreak was associated with a mixed source community water system. 

 ¶¶ Symptoms for one outbreak caused by suspected chemical ingestion were categorized as AGI and other. The other symptoms reported were chemical esophagitis 
and burns in mouth. 

 *** Hepatitis symptoms are categorized separately. One outbreak of viral hepatitis was caused by hepatitis A. 
 ††† Deficiency 5A. Drinking water; contamination of water at points not under the jurisdiction of a water utility or at the point of use: Legionella spp. in water system, 

drinking water. 
 §§§ Multiple deficiencies were assigned to three Legionella outbreaks. In two outbreaks, which contributed five cases, there was a deficiency in building/home-specific 

water treatment. In one outbreak, which contributed three cases, there was a treatment deficiency outside of the building/home as well as a deficiency in the 
plumbing system. 

 ¶¶¶ Deficiency 4. Drinking water; contamination of water at/in the water source, treatment facility, or distribution system: distribution system deficiency, including 
storage (e.g., cross-connection, backflow, and contamination of water mains during construction or repair). The four outbreaks involving distribution system 
deficiency included three outbreaks in systems using only ground water sources and one outbreak in a system using both ground and surface water. Two of the 
three ground water systems disinfected with chlorine, one ground water system and the system using ground and surface water did not disinfect. 

 **** Deficiency 2. Drinking water; contamination of water at/in the water source, treatment facility, or distribution system: untreated ground water. 
 †††† Outbreak involved both Deficiency 2 and Deficiency 4. Outbreak occurred in a nontransient, noncommunity water system using a ground water source that was 

not treated with a disinfectant. 
 §§§§ Deficiency 11C. Drinking water; contamination of water at points not under the jurisdiction of a water utility or at the point of use: contamination at point of use, 

commercially bottled water.
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Editorial Note

Since the early 20th century, water treatment processes and 
regulations have vastly reduced the transmission of illnesses 
through public drinking water supplies in the United States 
(1). The outbreaks reported during this surveillance period 
highlight several emerging and persisting public health chal-
lenges associated with drinking water systems. First, Legionella 
is the most frequently reported etiology among drinking water 
and other nonrecreational outbreaks. Fourteen of the 15 deaths 
reported were caused by Legionella, underscoring the need for 
improved Legionella control and mitigation methods. Second, 
the large proportion of outbreaks associated with untreated 
ground water (e.g., well water) indicates that additional efforts 
are needed to monitor ground water sources and protect them 
from contamination and to ensure that adequate, continuous 
disinfection is used when indicated by the results of monitoring 
and risk analyses (2). Finally, the large proportion (78%) of 
illnesses observed in outbreaks involving distribution system 
deficiencies emphasizes the importance of protecting, main-
taining, and improving the public drinking water distribution 
system infrastructure (3) because these deficiencies can lead 
to widespread illness.

The total number of drinking water outbreaks reported 
during 2009–2010 (33) is similar to the number in previous 
2-year intervals (e.g., 36 outbreaks during 2007–2008) (4). 
Although Legionella historically has been the most frequently 
reported etiology among drinking water outbreaks, during 
2009–2010 Legionella comprised over half of reported drinking 
water outbreaks for the first time. In addition, Legionella also 
caused the majority of other nonrecreational water outbreaks 
(seven of 12). Legionella outbreaks are particularly challenging 
to prevent and control, in part because the organism multi-
plies in plumbing systems within buildings, which usually fall 
outside of regulatory oversight (5,6). Two of the 19 reported 
Legionella outbreaks occurred at health-care facilities where 
treatment systems to control Legionella growth had been 
installed, underscoring the limited effectiveness of engineering 
controls in complex plumbing systems.

In contrast to the emerging issue of Legionella, the prob-
lem of untreated ground water deficiencies in public and 
individual water systems persists. Full implementation of the 
Ground Water Rule, a federal regulation that aims to provide 
increased protection against microbial pathogens in public 
water systems that use ground water sources, might reduce 
the number of ground water outbreaks in public systems (2). 
However, this regulation does not address private wells, which 

the Environmental Protection Agency lacks the authority to 
regulate, emphasizing the continued need for education and 
outreach to private well owners to prevent outbreaks (7,8).

Distribution system deficiencies continue to be a major con-
tributor to drinking water outbreaks and outbreak-associated 
illnesses. Three outbreaks occurred in systems supplying 
unchlorinated water; if a disinfectant residual had been pres-
ent, pathogens introduced by the distribution system defi-
ciency might have been inactivated before the water reached 
consumers. Two outbreaks resulted from cross-connections 
between potable and nonpotable water pipes. The piecemeal 
nature of some infrastructure development might contribute 
to the occurrence of these cross-connections, highlighting the 
importance of distribution system monitoring and adherence 
to guidelines for the prevention of backflow of nonpotable 
water into the potable water supply (5,9).

The findings in this report are subject to at least two limita-
tions. First, detection, investigation, and reporting of outbreaks 
are incomplete, and the level of surveillance and reporting activ-
ity varies across states and localities. Linking illness to drinking 
water is inherently difficult through outbreak investigation 
methods (e.g., case-control and cohort studies) because most 
persons have daily exposure to tap water (10). Environmental 
investigations provide information on deficiencies that contrib-
ute to outbreaks and strengthen evidence implicating drinking 
water as a common source of infection; however, capacity to 
conduct these investigations and report the results also differs 

What is already known on this topic?

Despite advances in water management and sanitation, 
waterborne disease outbreaks continue to occur in the 
United States. CDC collects data on waterborne disease 
outbreaks submitted from all states and territories through 
the Waterborne Disease and Outbreak Surveillance System.

What is added by this report?

During 2009–2010, a total of 33 drinking water–associated 
outbreaks were reported to CDC, resulting in 1,040 cases of 
illness, 85 hospitalizations, and nine deaths. Legionella 
accounted for 58% of outbreaks and 7% of illnesses, and 
Campylobacter accounted for 12% of outbreaks and 78% of 
illnesses. The most commonly identified outbreak deficiencies 
were Legionella in plumbing systems (57.6%), untreated ground 
water (24.2%), and distribution system deficiencies (12.1%).

What are the implications for public health practice?

Efforts to identify and correct the deficiencies implicated in 
drinking water–related outbreaks, particularly deficiencies in 
distribution systems and untreated ground water systems, 
could prevent many outbreaks and illnesses. Additional 
research is needed to understand the interventions that are 
most effective for controlling growth of Legionella and reducing 
outbreaks of legionellosis.
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by state and locality, and might change over time. For these 
reasons, outbreak surveillance should not be used to estimate 
the total number of illnesses from waterborne disease because 
most cases of waterborne disease are believed to occur sporadi-
cally or as part of outbreaks that are never recognized. Second, 
changes in the surveillance system occurred during this cycle, 
namely implementation of electronic reporting of waterborne 
disease outbreaks and the assignment of multiple deficiency 
categories for Legionella outbreaks. These changes do not affect 
the internal validity of the data in this report but might limit 
the ability to interpret trends in the number of outbreaks and 
deficiencies across reporting periods.

As observed in recent years, the proportion of outbreaks 
in the federally regulated portions of public water systems 
has declined, although these still contribute the majority 
of outbreak-associated illnesses. Deficiencies at points not 
under the jurisdiction of water utilities (e.g., private wells 
and plumbing systems) continue to cause illness. In addition, 
challenges with aging water infrastructure are ongoing, and 
efforts to understand the number of illnesses associated with 
drinking water distribution system deficiencies are needed. 
Partnerships between state and local public health agencies, as 
well as cooperation and coordination among epidemiologists, 
laboratorians, and environmental health specialists within 
agencies, are needed to optimize investigation and reporting 
of waterborne disease outbreaks. Additional information about 
the waterborne disease outbreaks reported during 2009–2010 
is available at http://www.cdc.gov/healthywater/surveillance/
drinking-surveillance-reports.html. 
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Vital Signs: Avoidable Deaths from Heart Disease, Stroke, and 
Hypertensive Disease — United States, 2001–2010

Abstract

Background: Deaths attributed to lack of preventive health care or timely and effective medical care can be considered 
avoidable. In this report, avoidable causes of death are either preventable, as in preventing cardiovascular events by 
addressing risk factors, or treatable, as in treating conditions once they have occurred. Although various definitions for 
avoidable deaths exist, studies have consistently demonstrated high rates in the United States. Cardiovascular disease is 
the leading cause of U.S. deaths (approximately 800,000 per year) and many of them (e.g., heart disease, stroke, and 
hypertensive deaths among persons aged <75 years) are potentially avoidable. 
Methods: National Vital Statistics System mortality data for the period 2001–2010 were analyzed. Avoidable deaths 
were defined as those resulting from an underlying cause of heart disease (ischemic or chronic rheumatic), stroke, or 
hypertensive disease in decedents aged <75 years. Rates and trends by age, sex, race/ethnicity, and place were calculated.
Results: In 2010, an estimated 200,070 avoidable deaths from heart disease, stroke, and hypertensive disease occurred 
in the United States, 56% of which occurred among persons aged <65 years. The overall age-standardized death rate was 
60.7 per 100,000. Rates were highest in the 65–74 years age group, among males, among non-Hispanic blacks, and in 
the South. During 2001–2010, the overall rate declined 29%, and rates of decline varied by age.
Conclusions: Nearly one fourth of all cardiovascular disease deaths are avoidable. These deaths disproportionately 
occurred among non-Hispanic blacks and residents of the South. Persons aged <65 years had lower rates than those aged 
65–74 years but still accounted for a considerable share of avoidable deaths and demonstrated less improvement. 
Implications for Public Health Practice: National, state, and local initiatives aimed at improving health-care systems 
and supporting healthy behaviors are essential to reducing avoidable heart disease, stroke, and hypertensive disease deaths. 
Strategies include promoting the ABCS (aspirin when appropriate, blood pressure control, cholesterol management, and 
smoking cessation), reducing sodium consumption, and creating healthy environments. 

Introduction 
In the 1970s, a method for measuring the quality of medical 

care through identifying “untimely and unnecessary” deaths 
was proposed (1). This concept has since been expanded to 
include deaths attributed to lack of preventive health care (i.e., 
preventing cardiovascular events by addressing risk factors) or 
timely and effective medical care (i.e., treating patients who 
have cardiovascular conditions); these deaths are defined as 
avoidable (2). Although no standard method for measuring 
avoidable deaths exists, Canada (3), the United Kingdom (4), 
and the European Union (5) have introduced avoidable death 
measures for their surveillance systems. In several previous 
studies, the United States ranked higher in avoidable death 
rates compared with other industrialized countries (6).

Heart disease is the leading cause of death in the United 
States, and cardiovascular disease accounts for nearly 30% of 
all deaths annually (nearly 800,000 deaths) (7). Many heart 

disease and stroke deaths could be avoided through improve-
ments in lifestyle behaviors, treatment of risk factors, and 
addressing the social determinants of health (i.e., economic 
and social conditions that influence the health of individuals 
and communities). Unhealthy lifestyle behaviors (e.g., tobacco 
use, inadequate physical activity, poor diet, and excessive 
alcohol use) coupled with uncontrolled hypertension, elevated 
cholesterol, and obesity account for 80% of ischemic heart 
disease mortality and approximately 50% of stroke mortal-
ity in high-income countries such as the United States (8). 
Hypertension is the single most important risk factor for stroke, 
and its control is essential to reducing death from stroke (8). 
Additional medical interventions, such as secondary preven-
tion and evidence-based procedures to treat ischemic heart 
disease and stroke, have been shown to reduce deaths in the 
United States (9,10). 

This report describes the epidemiology of avoidable deaths 
from heart disease, stroke, and hypertensive disease in the United 

On September 3, 2013, this report was posted as an MMWR Early Release on the MMWR website (http://www.cdc.gov/mmwr).
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States, presents trends in avoidable death rates for these causes, 
and documents geographic disparities by state and county.

Methods
Mortality data from the National Vital Statistics System 

for the period 2001–2010 were analyzed. Bridged-race July 1 
population estimates produced by the U.S. Census Bureau in 
collaboration with the National Center for Health Statistics 
were compiled using intercensal estimates for the period 
2001–2009 and postcensal estimates for 2010.

 In this report, avoidable deaths include all deaths among per-
sons aged <75 years with an underlying cause of ischemic heart 
disease (International Classification of Diseases, 10th Revision 
[ICD-10] codes I20–I25), cerebrovascular disease (stroke) 
(I60–I69), hypertensive disease (I10–I15), or chronic rheu-
matic heart disease (I05–I09) (2). The analyses were limited to 
persons aged <75 years because the life expectancy of the total 
U.S. population in 2010 was 78.7, and 100% of these deaths 
in persons aged <75 years were considered to be preventable 
in accordance with previous analyses (3–5). Age-standardized 
death rates were calculated by sex, race/ethnicity,* and the 
decedent’s state of residence at time of death, and trends were 
analyzed for the period 2001–2010 using joinpoint regression 
to calculate the average annual percentage change (AAPC). 
Rate comparisons were made using rate ratios (RRs). County-
level rates for combined years 2008–2010 were calculated using 
a spatial empirical Bayesian smoothing technique to enhance 
the stability of the rates (11). 

Results
In 2010, the total number of avoidable deaths from heart 

disease, stroke, and hypertensive disease was 200,070, and 
the death rate was 60.7 per 100,000 population (Table 1). 
Death rates in 2010 were highest in the oldest age group 
(65–74 years) (401.5 per 100,000) and lowest in the youngest 
age group (0–34 years) (1.9 per 100,000); however, 56% of the 
deaths (n = 112,329) occurred among those aged <65 years. 
Avoidable deaths were higher among males (83.7 per 100,000) 
than females (39.6) and blacks (107.3) compared with other 
races/ethnicities. Rates for blacks and American Indians/Alaska 
Natives were statistically significantly higher than those for 
whites (RR = 1.9 and 1.2, respectively), whereas rates for 
Hispanics and Asian/Pacific Islanders were significantly lower 
(RR = 0.8 and 0.6, respectively).

From 2001 to 2010, the avoidable death rate from heart dis-
ease, stroke, and hypertensive disease decreased 29%. The AAPC 
shows that rates decreased sharply for the 65–74 years age group 

(AAPC = -5.1), declined more gradually in the 55–64 years age 
group (AAPC = -3.3), declined minimally in the 35–54 years 
age group (AAPC = -0.8), and did not change in the youngest 
age group (Table 1). Declines occurred among both sexes and 
all race/ethnicity groups. Temporal trends for blacks and whites 
from 2001 to 2010 showed a decrease over time for all groups; 
however, black males consistently experienced the highest avoid-
able death rates throughout the period, and black females showed 
rates similar to white males (Figure 1). 

By state, avoidable deaths from heart disease, stroke, and 
hypertensive disease in 2010 ranged from 36.3 to 99.6 
per 100,000 population in Minnesota and the District of 
Columbia, respectively, a greater than two-fold difference 
(Table 2). All states experienced declines in rates for these 
avoidable causes during 2001–2010, ranging from an AAPC 
of -1.6 in Wyoming to an AAPC of -6.1 in New Hampshire. 
By county, the highest avoidable death rates in combined 
years 2008 to 2010 were concentrated primarily in the south-
ern Appalachian region and much of Tennessee, Arkansas, 
Mississippi, Louisiana, and Oklahoma, whereas the lowest 
rates were located in the West, Midwest, and Northeast census 
regions† (Figure 2). Within states, substantial variation often 
occurred in the county rates, with some states experiencing 
a fourfold difference in death rates among counties (e.g., 
Colorado, Virginia, Kentucky, and Maryland).

Conclusions and Comment
Avoidable death rates from heart disease, stroke, and hyper-

tensive disease in the United States vary by age, race/ethnicity, 
sex, place, and time. In 2010, an estimated 200,070 avoid-
able deaths from these causes occurred in the United States. 
Although the highest death rate occurred among those aged 
65–74 years, the younger age groups (aged <65 years) still 
experienced a substantial number of avoidable deaths and a 
relatively slower rate of decline during 2001–2010. The avoid-
able death rate among blacks was nearly twice that of whites. 
Counties with the highest avoidable death rates were located 
primarily in the South census region.

The overall decrease in deaths from ischemic heart dis-
ease (the largest contributing cause of the avoidable deaths 
measured) can be attributed to both improvements in risk 
factors and changes in cardiac treatments (9). The variation 

* Persons of Hispanic ethnicity might be of any race or combination of races. 
Persons identified as any of the other racial/ethnic categories were 
non-Hispanic.

† West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, 
New Mexico, Oregon, Utah, Washington, and Wyoming. Midwest: Illinois, 
Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North 
Dakota, Ohio, South Dakota, and Wisconsin. Northeast: Connecticut, Maine, 
Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode 
Island, and Vermont. South: Alabama, Arkansas, Delaware, District of 
Columbia, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, 
Oklahoma, North Carolina, South Carolina, Tennessee, Texas, Virginia, and 
West Virginia.
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in age-specific rates of decline for avoidable deaths from heart 
disease, stroke, and hypertensive disease, with slower declines 
in the younger age group, could have resulted from multiple 
factors. Differential temporal trends in the percentage of adults 
without health insurance by age group are one possibility. 
Whereas the percentage of adults aged 18–64 years with no 
health insurance increased from 17% in 2001 to 22% in 2010, 
it remained at ≤2% among adults aged ≥65 years (because of 
Medicare coverage in this population) (12). Although avoid-
able death rates in those aged ≥35 years have declined over this 
interval, the increase in percentage without insurance among 
the younger age groups might have limited their access to pre-
ventive screenings and early treatment of high blood pressure 
and elevated cholesterol and, therefore, contributed to their 
slower decline in rates (13,14). Age-specific differences in risk 
factor management also might have contributed to the slower 
decline in the younger age group. Compared with persons 
aged ≥60 years, during 2009–2010, adults aged 18–39 years 
with high blood pressure experienced lower rates of treatment 

(43.5% versus 83.6%) and control (28.6% versus 47.0%) 
and saw no improvements in those rates from 2001 to 2010 
(15). Furthermore, among persons aged 35–44 years, stroke 
hospitalizations increased during 2001–2006, whereas they 
remained constant for those aged 45–54 years and decreased 
among those aged 55–64 years (16). The finding of a slower 
decline in avoidable deaths in younger age groups in this report 
highlights the importance of improving prevention, diagnosis, 
and treatment efforts in younger adults. 

Blacks experienced a disproportionate number of avoidable 
deaths from heart disease, stroke, and hypertensive disease, 
with nearly twice the rate as whites. Risk for avoidable death 
is particularly high among black males; in 2010, their rate was 
approximately 80% higher than that of white males and black 
females. Compared with whites, blacks have higher prevalence 
of cardiovascular disease risk factors, including high blood 
pressure, diabetes, obesity, physical inactivity, low fruit and 
vegetable consumption, and poor low-density lipoprotein 
cholesterol control (13). In addition, previous studies suggest 

TABLE 1. Number and rate of avoidable deaths* from heart disease, stroke, and hypertensive disease, by age, sex, and race/ethnicity — 
United States, 2001 and 2010

Characteristic

2001 2010 Average annual 
% change

2001 to 2010No. Rate† (95% CI) No. Rate† (95% CI) Rate ratio

Total 227,961 85.7 (85.4–86.1) 200,070 60.7 (60.4–61.0) — -3.8§

Age group (yrs)
 0–34 2,858 2.0 (2.0–2.1) 2,765 1.9 (1.8–2.0) Referent 0.4¶

35–54 46,426 55.0 (54.5–55.5) 43,884 51.0 (50.6–51.5) 26.8§ -0.8§

55–64 61,015 243.0 (241.1–245.0) 65,680 178.6 (177.2–180.0) 94.0§ -3.3§

65–74 117,662 640.0 (636.4–643.7) 87,741 401.5 (398.8–404.1) 211.3§ -5.1§

Sex
Males 146,189 116.9 (116.3–117.5) 132,215 83.7 (83.2–84.2) Referent -3.7§

Females 81,772 57.9 (57.5–58.3) 67,855 39.6 (39.3–39.9) 0.5§ -4.1§

Race/Ethnicity and sex
White, non-Hispanic 168,732 80.4 (80.0–80.7) 142,448 57.8 (57.5–58.1) Referent -3.6§

Males 111,265 111.7 (111.0–112.4) 96,451 80.9 (80.3–81.4) — -3.5§

Females 57,467 51.7 (51.3–52.2) 45,997 36.1 (35.7–36.4) — -3.9§

Black, non-Hispanic 40,398 154.0 (152.5–155.6) 37,348 107.3 (106.2–108.5) 1.9§ -3.9§

Males 23,050 199.8 (197.2–202.5) 22,417 143.0 (141.1–144.9) — -3.6§

Females 17,348 118.3 (116.5–120.0) 14,931 78.4 (77.2–79.7) — -4.4§

Hispanic** 12,884 68.2 (67.0–69.4) 13,855 45.4 (44.7–46.2) 0.8§ -4.5§

Males 8,205 93.0 (91.0–95.1) 9,175 63.2 (61.8–64.5) — -4.3§

Females 4,679 46.8 (45.4–48.1) 4,680 29.7 (28.8–30.6) — -5.1§

AI/AN, non-Hispanic** 1,368 86.9 (82.1–91.6) 1,498 66.9 (63.5–70.4) 1.2§ -3.0§

Males 851 113.5 (105.7–121.4) 965 90.0 (84.2–95.8) — -2.5§

Females 517 63.1 (57.6–68.6) 533 45.9 (42.0–49.9) — -3.8§

Asian/Pacific Islander, 
non-Hispanic**

4,579 50.5 (49.0–52.0) 4,921 33.6 (32.6–34.5) 0.6§ -4.3§

Males 2,818 67.9 (65.3–70.4) 3,207 47.3 (45.7–49.0) — -3.7§

Females 1,761 36.0 (34.3–37.7) 1,714 21.9 (20.9–23.0) — -5.4§

Abbreviations: CI = confidence interval; AI/AN = American Indian/Alaska Native.
 * Avoidable deaths from heart disease, stroke, and hypertensive disease are defined as all deaths occurring in persons aged <75 years with an underlying cause of 

ischemic heart disease, cerebrovascular disease, hypertensive disease, or chronic rheumatic heart disease.
 † Per 100,000 population. Rates are age-standardized to the U.S. standard 2000 population except for age-specific rates.
 § Statistically different from zero at alpha = 0.05.
 ¶ Results based on small numbers. 
 ** Numbers and rates for AI/ANs, Hispanics, and Asians/Pacific Islanders might be underreported because of coding issues on death certificates.
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that the U.S. black-white disparity in avoidable mortality 
reflects differences in education, income, living conditions, 
and access to health care (2). Interventions aimed at address-
ing these social determinants of health in combination with 
effective treatment and control of risk factors could help reduce 
black-white disparities in avoidable deaths (17). 

State-level and county-level differences in avoidable death 
rates from heart disease, stroke, and hypertensive disease sug-
gest the need for interventions that target areas with the high-
est rates and work with the resources, policies, and programs 
already existing in those areas. In 2010, the states with the 
highest avoidable death rates were located primarily in the 
South (e.g., District of Columbia, Mississippi, Oklahoma, 
Tennessee, and Louisiana). The states with the lowest rates 
were Minnesota, Utah, Colorado, Connecticut, and New 
Hampshire. During 2001–2010, all states experienced declines 
in avoidable death rates; however, some of the states that 
already had the lowest rates saw some of the steepest declines in 
absolute percentage change and AAPC (e.g., New Hampshire 
and Rhode Island), whereas some states with the highest rates 
had the slowest declines (e.g., Oklahoma and Arkansas). 
Moreover, variation in avoidable deaths exists within states by 
county (Figure 2). These geographic disparities support the 
need for local-level policy changes and system-level changes 
(e.g., promoting community design that increases access to 

sidewalks and bike lanes, improving the local food environ-
ment, enhancing worksite wellness programs, and improving 
insurance coverage) to improve access to quality health care and 
enhance or create the physical, social, and built environments 
needed to support healthy lifestyles (18).

The findings in this report are subject to at least four limita-
tions. First, ICD-10 codes might misclassify cause of death, 
especially for stroke; however, more classification issues typi-
cally are experienced among the very old, a population not 
included in this study (19). Second, race and ethnicity might 
not be reported accurately on death certificates; this typically 
leads to underreporting of American Indian/Alaska Native, 
Asian/Pacific Islander, and Hispanic race/ethnicity (20). 
Third, death rate data in this report are based on residency 
at time of death and not on the state in which a person spent 
the majority of his or her life. Finally, there is no universally 
agreed upon definition for avoidable heart disease and stroke 
deaths, which could limit ability to compare these results with 
other studies. The strength of the methodology used in this 
report (2) is that it focuses on both preventable and treatable 
conditions whereas other methodologies might focus on one 
or the other. Other definitions of avoidable deaths resulting 
from these causes could lead to differing estimates, but most 
likely similar trends and associations. 

Strong collaboration between health care and public health 
is critical to reduce the burden of avoidable deaths from heart 
disease, stroke, and hypertensive disease. The Million Hearts 
initiative is a national effort working to improve access and 
quality of care to reduce the incidence of heart disease and 
stroke through community and clinical prevention strategies. 
These strategies include promoting the ABCS of heart health 
(aspirin when appropriate, blood pressure control, cholesterol 
management, and smoking cessation); use of health information 
technology (to help doctors track and treat patients with high 
blood pressure and elevated cholesterol); and team-based care 
(an evidence-based collaborative model that is more effective 
in controlling high blood pressure and cholesterol than a single 
health-care provider working alone), as well as community 
prevention strategies, including tobacco control and reducing 
sodium and eliminating trans fats from foods. In addition, 
state-level and local-level initiatives are working to enhance 
community and clinical collaborations. For example, the state of 
Massachusetts is developing an electronic referral system and data 
exchange to enhance communication between clinicians and 
community resources such as telephone quitlines for smokers, 
physical activity supports, and blood pressure self-management 
to prevent heart disease and stroke risk factors more effectively. 
The Sodium Reduction in Communities Program is a county-
level effort to help reduce sodium in schools, restaurants, and 

0

50

100

150

200

250

D
ea

th
s 

pe
r 1

00
,0

00

Year

Non-Hispanic black males
Non-Hispanic black females
Non-Hispanic white males
Overall
Non-Hispanic white females

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

FIGURE 1. Age-adjusted rates* of avoidable death from heart disease, 
stroke, and hypertensive disease† among non-Hispanic blacks and 
non-Hispanic whites, by sex — United States, 2001–2010

* Rates are age-standardized to the U.S. standard 2000 population. 
† Avoidable deaths from heart disease, stroke, and hypertensive disease are 

defined as all  deaths occurring in persons aged <75 years with  an  underlying 
cause of ischemic heart disease, cerebrovascular disease, hypertensive disease, 
or chronic rheumatic heart disease.
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TABLE 2. Number and rate of avoidable deaths* from heart disease, stroke, and hypertensive disease, by state — United States, 2001 and 2010

State 

2001 2010 Average annual % 
change 2001 to 

2010§No. Rate† (95% CI) No. Rate† (95% CI)

Alabama 4,290 96.2 (93.3–99.1) 3,998 75.2 (72.8–77.5) -2.5
Alaska 313 69.8 (61.7–77.9) 359 52.5 (46.9–58.1) -2.6
Arizona 3,798 75.2 (72.8–77.5) 3,686 52.5 (50.8–54.2) -3.8
Arkansas 2,910 106.5 (102.6–110.4) 2,849 87.5 (84.2–90.7) -1.9
California 22,673 79.6 (78.5–80.6) 19,734 54.4 (53.6–55.1) -4.3
Colorado 2,070 57.0 (54.5–59.5) 2,041 39.9 (38.1–41.7) -3.9
Connecticut 2,203 66.0 (63.3–68.8) 1,651 41.8 (39.8–43.8) -5.7
Delaware 682 85.9 (79.4–92.3) 613 59.8 (55.0–64.6) -3.6
District of Columbia 718 137.8 (127.7–147.9) 580 99.6 (91.4–107.8) -3.7
Florida 15,317 82.8 (81.5–84.1) 13,143 57.3 (56.3–58.3) -4.1
Georgia 6,569 93.8 (91.6–96.1) 6,480 66.7 (65.1–68.4) -4.0
Hawaii 769 63.9 (59.4–68.5) 666 44.1 (40.7–47.5) -3.6
Idaho 775 67.4 (62.6–72.1) 790 49.0 (45.6–52.5) -4.2
Illinois 10,096 89.9 (88.2–91.7) 8,182 61.9 (60.6–63.3) -4.1
Indiana 5,069 88.8 (86.4–91.3) 4,438 64.4 (62.5–66.3) -3.6
Iowa 2,322 80.3 (77.0–83.6) 1,999 60.4 (57.7–63.1) -2.8
Kansas 1,797 72.6 (69.2–75.9) 1,521 51.6 (49.0–54.3) -3.6
Kentucky 3,998 100.7 (97.6–103.9) 3,721 77.5 (74.9–80.0) -2.8
Louisiana 4,575 111.6 (108.3–114.8) 4,167 87.8 (85.1–90.5) -2.5
Maine 952 69.7 (65.2–74.1) 743 44.5 (41.3–47.8) -5.0
Maryland 4,549 92.1 (89.5–94.8) 4,018 65.1 (63.0–67.1) -3.4
Massachusetts 3,944 65.0 (63.0–67.1) 3,109 43.9 (42.3–45.4) -4.2
Michigan 8,770 94.0 (92.0–96.0) 7,860 71.3 (69.7–72.9) -3.1
Minnesota 2,546 57.7 (55.4–59.9) 2,012 36.3 (34.7–37.9) -4.6
Mississippi 3,307 124.9 (120.6–129.1) 2,974 95.0 (91.5–98.4) -2.9
Missouri 5,150 93.3 (90.8–95.9) 4,784 72.4 (70.3–74.4) -2.7
Montana 570 62.1 (57.0–67.2) 623 53.1 (48.9–57.4) -2.3
Nebraska 968 60.4 (56.6–64.2) 861 46.0 (42.9–49.1) -3.3
Nevada 1,900 93.1 (88.9–97.3) 1,811 61.5 (58.7–64.4) -4.0
New Hampshire 884 74.9 (69.9–79.8) 654 42.9 (39.5–46.2) -6.1
New Jersey 6,321 77.1 (75.2–79.0) 4,933 52.1 (50.6–53.5) -4.6
New Mexico 1,171 67.8 (63.9–71.7) 1,196 52.1 (49.2–55.1) -2.8
New York 16,363 89.8 (88.4–91.1) 12,881 62.1 (61.0–63.2) -3.8
North Carolina 7,443 95.0 (92.9–97.2) 6,730 64.7 (63.2–66.3) -4.1
North Dakota 478 77.0 (70.1–83.9) 383 53.2 (47.8–58.7) -4.4
Ohio 10,512 94.8 (93.0–96.6) 8,891 69.1 (67.7–70.6) -3.5
Oklahoma 3,573 104.9 (101.5–108.4) 3,641 89.8 (86.9–92.8) -2.6
Oregon 2,227 68.0 (65.1–70.8) 1,888 43.3 (41.4–45.3) -4.8
Pennsylvania 10,664 82.7 (81.1–84.3) 8,417 58.0 (56.8–59.3) -3.8
Rhode Island 830 82.0 (76.4–87.6) 597 52.3 (48.1–56.6) -4.7
South Carolina 3,959 99.8 (96.7–102.9) 3,923 73.8 (71.5–76.2) -3.5
South Dakota 527 72.9 (66.6–79.1) 468 53.1 (48.2–57.9) -3.1
Tennessee 6,342 112.7 (109.9–115.4) 6,311 88.8 (86.6–91.0) -2.9
Texas 16,477 94.3 (92.9–95.8) 15,241 64.4 (63.4–65.4) -4.3
Utah 846 54.0 (50.3–57.6) 806 36.9 (34.4–39.5) -3.3
Vermont 396 65.8 (59.3–72.3) 364 47.8 (42.8–52.8) -3.8
Virginia 5,350 80.4 (78.2–82.6) 4,663 54.6 (53.0–56.2) -4.2
Washington 3,796 72.7 (70.3–75.0) 3,400 47.1 (45.5–48.7) -4.5
West Virginia 2,044 101.8 (97.4–106.3) 1,716 74.5 (70.9–78.1) -3.6
Wisconsin 3,842 75.6 (73.2–78.0) 3,232 52.5 (50.7–54.3) -3.8
Wyoming 316 66.2 (58.8–73.5) 322 52.8 (46.9–58.7) -1.6

Abbreviation: CI = confidence interval.
* Avoidable deaths from heart disease, stroke, and hypertensive disease are defined as all deaths occurring in persons aged <75 years with an underlying cause of 

ischemic heart disease, cerebrovascular disease, hypertensive disease, or chronic rheumatic heart disease.
† Per 100,000 population. Rates are age-standardized to the U.S. standard 2000 population.
§ All annual average percentage changes are statistically different from zero at alpha = 0.05.
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other venues while also educating the public on sodium reduc-
tion (21). Reducing sodium in foods can aid in control of high 
blood pressure. Finally, individuals can work toward reducing 
their own heart disease and stroke risk. The American Heart 
Association has defined seven simple steps to a healthier heart to 
help individuals increase healthy behaviors (22). Although this 
report defined avoidable deaths as those occurring in persons 
aged <75 years based on life expectancy in the United States, 
these public health, health-care, community, and patient strate-
gies can help reduce deaths from heart disease and stroke in the 
United States across all age groups. 
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FIGURE 2. Rates* of avoidable death from heart disease, stroke, and hypertensive disease,† by county — United States, 2008–2010§

* Per 100,000 population. Rates are averaged over the 2008–2010 period and age-standardized to the U.S. standard 2000 population. Rates are spatially smoothed 
to enhance the stability of rates in counties with small populations.

† Avoidable deaths from heart disease, stroke, and hypertensive disease are defined as all deaths occurring in persons aged <75 years with an underlying cause of 
ischemic heart disease, cerebrovascular disease, hypertensive disease, or chronic rheumatic heart disease.

§ Additional maps by race/ethnicity and sex are available on the Interactive Atlas for Heart Disease and Stroke at http://nccd.cdc.gov/dhdspatlas.
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Investigation of a Cluster of Neural Tube Defects 
— Central Washington, 2010–2013

During August 2012, a health-care provider in central 
Washington alerted the Washington State Department of 
Health (DOH) about an excessive number of anencephaly 
births at a local hospital. After examining referral patterns for 
high-risk pregnancies in central Washington, DOH identified 
pregnancies affected by a severe neural tube defect (NTD) in 
a three-county area. Case findings included a review of area 
hospital discharge records for International Classification of 
Diseases, Ninth Revision codes 740, 741, 742, or 655.0; vital 
statistics reports; and perinatology office records. From these 
sources, 27 confirmed NTD-affected pregnancies occurring 
during January 2010–January 2013 were identified among 
women residing in the three-county area. Twenty-three preg-
nancies were affected by anencephaly, three with spina bifida, 
and one with encephalocele. The anencephaly rate was 8.4 per 
10,000 live births (95% confidence interval [CI] = 4.5–12.0), 
compared with a national estimate of 2.1 per 10,000 live births 
(CI = 1.9–2.2) (1). In contrast, the rate of spina bifida was 1.3 
per 10,000 live births (CI = 0.3–3.8), compared with 3.5 per 
10,000 live births nationally (CI = 3.3–3.7) (1).

During February 2013, a case-control study was conducted 
by abstracting prenatal records from the 27 NTD-affected 
pregnancies and 108 randomly selected control subject preg-
nancies in women who had received care at the same 13 pre-
natal clinics. Control subjects were matched to case-patients 
by the month and year of last menstrual period. Eligibility 
criteria for control subjects included a pregnancy without an 
indication of a structural or genetic birth defect during rou-
tine prenatal care and prenatal residence in one of the three 
study counties. Information abstracted from medical records 
included sociodemographic characteristics, maternal and 
paternal occupations, maternal smoking and alcohol use, preg-
nancy health conditions (e.g., anemia, diabetes, or infectious 
diseases), parity, gravidity, prepregnancy height and weight, 
and medication use (including over-the-counter remedies, 

vitamins, and folic acid supplementation). Residential address 
during pregnancy was used to determine use of public versus 
private well-water supply.

No statistically significant differences were identified 
between cases and controls, and a clear cause of the elevated 
prevalence of anencephaly was not determined. DOH rec-
ommended reminding doctors about the importance of folic 
acid supplementation for women of childbearing age (2), and 
monitoring private well nitrate concentrations because of their 
potential association with birth defects and other adverse health 
outcomes (3). Active surveillance of new NTD cases began 
February 2013 and will continue through 2013.
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Notes from the Field

Electronic Cigarette Use Among Middle and High 
School Students — United States, 2011–2012

Electronic cigarettes, or e-cigarettes, are battery-powered 
devices that provide doses of nicotine and other additives to 
the user in an aerosol. Depending on the brand, e-cigarette car-
tridges typically contain nicotine, a component to produce the 
aerosol (e.g., propylene glycol or glycerol), and flavorings (e.g., 
fruit, mint, or chocolate) (1). Potentially harmful constituents 
also have been documented in some e-cigarette cartridges, 
including irritants, genotoxins, and animal carcinogens (1). 
E-cigarettes that are not marketed for therapeutic purposes are 
currently unregulated by the Food and Drug Administration, 
and in most states there are no restrictions on the sale of 
e-cigarettes to minors. Use of e-cigarettes has increased among 
U.S. adult current and former smokers in recent years (2); 
however, the extent of use among youths is uncertain.

Data from the 2011 and 2012 National Youth Tobacco 
Survey (NYTS), a school-based, pencil-and-paper question-
naire given to U.S. middle school (grades 6–8) and high 
school (grades 9–12) students, were used to estimate the 
prevalence of ever and current (≥1 day in the past 30 days) 
use of e-cigarettes, ever and current (≥1 day in the past 30 
days) use of conventional cigarettes, and use of both. NYTS 
consists of a cross-sectional, nationally representative sample 
of students in grades 6–12 from all 50 states and the District 
of Columbia (3). 

During 2011–2012, among all students in grades 6–12, ever 
e-cigarette use increased from 3.3% to 6.8% (p<0.05) (Figure); 
current e-cigarette use increased from 1.1% to 2.1% (p<0.05), 
and current use of both e-cigarettes and conventional cigarettes 
increased from 0.8% to 1.6% (p<0.05). In 2012, among ever 
e-cigarette users, 9.3% reported never smoking conventional 
cigarettes; among current e-cigarette users, 76.3% reported 
current conventional cigarette smoking.

Among middle school students, ever e-cigarette use increased 
from 1.4% to 2.7% during 2011–2012 (p<0.05) (Figure); 
current e-cigarette use increased from 0.6% to 1.1% (p<0.05), 
and current use of both e-cigarettes and conventional cigarettes 
increased from 0.3% to 0.7% (p<0.05). In 2012, among 
middle school ever e-cigarette users, 20.3% reported never 
smoking conventional cigarettes; among middle school cur-
rent e-cigarette users, 61.1% reported current conventional 
cigarette smoking.

Among high school students, ever e-cigarette use increased 
from 4.7% to 10.0% during 2011–2012 (p<0.05) (Figure); 
current e-cigarette use increased from 1.5% to 2.8% (p<0.05), 
and current use of both e-cigarettes and conventional cigarettes 
increased from 1.2% to 2.2% (p<0.05). In 2012, among high 
school ever e-cigarette users, 7.2% reported never smoking 
conventional cigarettes; among high school current e-cigarette 
users, 80.5% reported current conventional cigarette smoking.

E-cigarette experimentation and recent use doubled among 
U.S. middle and high school students during 2011–2012, 
resulting in an estimated 1.78 million students having ever 
used e-cigarettes as of 2012. Moreover, in 2012, an estimated 
160,000 students who reported ever using e-cigarettes had 
never used conventional cigarettes. This is a serious concern 
because the overall impact of e-cigarette use on public health 
remains uncertain. In youths, concerns include the potential 
negative impact of nicotine on adolescent brain development 
(4), as well as the risk for nicotine addiction and initiation of 
the use of conventional cigarettes or other tobacco products. 

CDC and the Food and Drug Administration will con-
tinue to explore ways to increase surveillance and research 
on e-cigarettes. Given the rapid increase in use and youths’ 
susceptibility to social and environmental influences to use 
tobacco, developing strategies to prevent marketing, sales, and 
use of e-cigarettes among youths is critical. 

* Ever electronic cigarette use defined as having ever used electronic cigarettes, 
even just one time.

† 95% confidence interval.
§ Statistically significant difference between 2011 and 2012 (chi-square, p<0.05).

FIGURE. Ever electronic cigarette use* among middle and high school 
students, by year — National Youth Tobacco Survey, United States, 
2011–2012
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Errata

Vol. 62, No. RR-03
In the Recommendations and Reports, “Diagnosis 

and Management of Q Fever — United States, 2013: 
Recommendations from CDC and the Q Fever Working 
Group” on page 6, in Table 2, the following errors occurred.

In the third column, “Children,” the recommended treat-
ment of acute Q fever for children aged <8 years with mild or 
uncomplicated illness, should read as follows: “Doxycycline 
2.2 mg/kg per dose twice a day for 5 days (maximum 100 mg 
per dose). If patient remains febrile past 5 days of treatment: 
trimethoprim/sulfamethoxazole 4–20 mg/kg/24 hours (dose 
based on trimethoprim component) in equally divided 
doses every 12 hours (maximum: 320 mg trimethoprim 
per 24 hours)”

In the fourth column, “Pregnant women,” the recommended 
treatment of acute Q fever for pregnant women should read 
as follows: “Trimethoprim/sulfamethoxazole: 160 mg/800 mg 
twice a day throughout pregnancy but not beyond 32 weeks’ 
gestation†† 

In the ¶ footnote, the following sentence should be added 
at the end: “Trimethoprim/sulfamethoxazole is contraindi-
cated in children aged <2 months.”

In the †† footnote, the following sentence should be added 
at the end: “Trimethoprim/sulfamethoxazole should be 
discontinued for the final 8 weeks of pregnancy because 
of the risk for hyperbilirubinemia.”

Announcement

Laboratory Quality Improvement Tutorial 
Available from CDC

Application of Laboratory Medicine Best Practices (LMBP) 
Initiative A-6 Methods for Laboratory Practitioners, a free, online 
continuing education course, is now available from CDC. This 
1-hour tutorial provides a model for the stepwise design and 
implementation of quality improvement studies, including how 
these studies can advance evidence-based laboratory medicine. 
The format presents access to published journal articles, project 
planning templates, and informative websites. The course is 
available at https://www.futurelabmedicine.org/tutorials.

hxv5
Highlight

http://www.cdc.gov/mmwr/pdf/rr/rr6203.pdf
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* Rate per 10,000 population, based on 2-year annual average. Rates were calculated using U.S. Census Bureau 
2000-based postcensal noninstitutionalized civilian population estimates.

† Defined as any-listed diagnosis codes 291, 303, 305.0, 357.5, 425.5, 535.3, 571.0–571.3, and 790.3, and 
any-listed cause of injury code E860.0 based on the International Classification of Diseases, Ninth Edition, 
Clinical Modification. Not included are emergency department visits that might be attributed to alcohol use, 
such as falls, motor vehicle crashes, and other types of injuries/conditions.

From 2001–2002 to 2009–2010, the rate of emergency department visits for alcohol-related diagnoses for males increased 38%, 
from 68 to 94 visits per 10,000 population. Over the same period, the visit rate for females also increased 38%, from 26 to 36 
visits per 10,000 population. Throughout the period, the visit rate for males was higher than the visit rate for females.

Source: CDC. National Hospital Ambulatory Medical Care Survey. Available at http://www.cdc.gov/nchs/ahcd/ahcd_questionnaires.htm.

Reported by: Anjali Talwalkar, MD, atalwalkar@cdc.gov; Farida Ahmad, MPH.
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Electronic cigarettes (e-cigarettes) are products that deliver 
a nicotine-containing aerosol (commonly called vapor) to 

users by heating a solution typically made up of propylene 
glycol or glycerol (glycerin), nicotine, and flavoring agents 
(Figure 1) invented in their current form by Chinese pharma-
cist Hon Lik in the early 2000s.1 The US patent application 
describes the e-cigarette device as “an electronic atomization 
cigarette that functions as substitutes [sic] for quitting smok-
ing and cigarette substitutes” (patent No. 8,490,628 B2). By 
2013, the major multinational tobacco companies had entered 
the e-cigarette market. E-cigarettes are marketed via televi-
sion, the Internet, and print advertisements (that often feature 
celebrities)2 as healthier alternatives to tobacco smoking, as 
useful for quitting smoking and reducing cigarette consump-
tion, and as a way to circumvent smoke-free laws by enabling 
users to “smoke anywhere.”3

There has been rapid market penetration of e-cigarettes 
despite many unanswered questions about their safety, effi-
cacy for harm reduction and cessation, and total impact on 
public health. E-cigarette products are changing quickly, and 
many of the findings from studies of older products may not 
be relevant to the assessment of newer products that could 
be safer and more effective as nicotine delivery devices. In 
addition, marketing and other environmental influences may 
vary from country to country, so patterns of use and the ulti-
mate impact on public health may differ. The individual risks 
and benefits and the total impact of these products occur in 
the context of the widespread and continuing availability 
of conventional cigarettes and other tobacco products, with 
high levels of dual use of e-cigarettes and conventional ciga-
rettes at the same time among adults4–8 and youth.9–11 It is 
important to assess e-cigarette toxicant exposure and indi-
vidual risk, as well as the health effects, of e-cigarettes as 
they are actually used to ensure safety and to develop an 
evidence-based regulatory scheme that protects the entire 
population—children and adults, smokers and nonsmok-
ers—in the context of how the tobacco industry is marketing 
and promoting these products. Health claims and claims of 
efficacy for quitting smoking are unsupported by the scien-
tific evidence to date. To minimize the potential negative 

impacts on prevention and cessation and the undermining of 
existing tobacco control measures,  e-cigarette use should be 
prohibited where tobacco cigarette use is prohibited, and the 
products should be subject to the same marketing restrictions 
as tobacco cigarettes.

Methods
Initial searches conducted via PubMed using the key words elec-
tronic cigarette, e-cigarette, and electronic nicotine delivery systems 
yielded 151 studies (Figure 2). Seventy-one articles presented origi-
nal data and were included. Eighty articles were excluded because 
they were not relevant, were not in English, or were reviews or com-
mentaries that did not provide original data, although some are cited 
for background and context. Searches using the same search terms 
were conducted using World Health Organization regional databases; 
only BIBLIOTECA Virtual em Salude Latin America and Caribbean 
included relevant papers, all of which had already been located with 
PubMed. Working with the World Health Organization, we also con-
tacted investigators to locate other studies, some of which had not yet 
been published (submitted or in press). We also reviewed technical 
reports prepared by health organizations,12–15 news articles, and rel-
evant Web sites. The results of these searches were used to prepare 
a report commissioned by the World Health Organization Tobacco 
Free Initiative, which provides details of individual studies, including 
some studies that are not discussed in this article because of length 
constraints.1 After the manuscript was submitted for peer review, 5 
more articles became available, resulting in a total of 82 articles form-
ing the basis for this review.

The Product
E-cigarette devices are manufactured mainly in China. As 
of late 2013, there was wide variability in e-cigarette prod-
uct engineering, including varying nicotine concentrations 
in the solution used to generate the nicotine aerosol (also 
called e-liquid), varying volumes of solution in the product, 
different carrier compounds (most commonly propylene 
glycol with or without glycerol [glycerin]), a wide range of 
additives and flavors, and battery voltage. Quality control 
is variable,16 and users can modify many of the products, 
including using them to deliver other drugs such as mari-
juana.17,18 These engineering differences result in variability 
in how e-cigarettes heat and convert the nicotine solution to 
an aerosol and consequently the levels of nicotine and other 
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chemicals delivered to users and the air pollution generated 
by the exhaled aerosol.19

E-liquids are flavored, including tobacco, menthol, coffee, 
fruit, candy, and alcohol flavors, as well as unusual flavors 
such as cola and Belgian waffle.3 Flavored (conventional) 
tobacco products are used disproportionately by youth and 
initiators,20 and cigarettes with characterizing flavors (except 
menthol) have been banned in the United States.

Marketing and Media Research
Consumer perceptions of the risks and benefits and deci-
sions to use e-cigarettes are heavily influenced by how 
they are marketed. Celebrities have been used to mar-
ket e-cigarettes since at least 2009.21 Grana and Ling3 
reviewed 59  single-brand e-cigarette retail Web sites in 
2012 and found that the most popular claims were that the 
products are healthier (95%), cheaper (93%), and cleaner 
(95%) than cigarettes; can be smoked anywhere (88%); 
can be used to circumvent smoke-free policies (71%); do 
not produce secondhand smoke (76%); and are modern 
(73%). Health claims made through text and pictorial and 
video representations of doctors were present on 22% of 
sites. Cessation-related claims (direct and indirect state-
ments) were found on 64% of sites. Marketing on the sites 
commonly stated that e-cigarettes produce only “harmless 

water vapor.” Similar messaging strategies were being 
used in the United Kingdom.22

These marketing messages have been repeated in the media. 
A thematic analysis of newspaper and online media cover-
age about e-cigarettes in the United Kingdom and Scotland 
from July 2007 to June 2012 found 5 themes: healthier 
choice, circumventing smoke-free restrictions, celebrity use, 
price, and risk and uncertainty.23 Coverage often included 
anecdotes about having tried nicotine replacement therapies 
(NRTs), failing to quit, and then trying the e-cigarette (such 
as the celebrity endorsement by actress Katherine Heigl on 
the US David Letterman television program21), implying that 
 e-cigarettes are a more effective form of NRT.

E-cigarette companies also have a strong presence in social 
media, which reinforces their marketing messages, including 
repeating the use of celebrity endorsements (eg, Heigl) and 
spreading images of the UK musical group Girls Aloud “puff-
ing on e-cigarettes to cope with the stress of their 10th anni-
versary tour.”22

Cigarette and other tobacco companies have been unable to 
market their products on television and radio since the 1970s. 
E-cigarette advertising on television and radio is mass market-
ing of an addictive nicotine product for use in a recreational 
manner to new generations who have never experienced such 
marketing. In an online convenience sample of 519 adult 

Figure 1. Examples of different electronic cigarette (e-cigarette) products. Reproduced from Grana et al.1
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smokers and recent quitters who viewed a television com-
mercial for Blu e-cigarettes, 76% of current smokers reported 
that the ad made them think about smoking cigarettes, 74% 
reported it made them think about quitting, and 66% said it 
made them likely to try an e-cigarette in the future.24 The 34% 
of participants who had used e-cigarettes were significantly 
more likely to think about smoking cigarettes after viewing 
the ad than nonusers (83% and 72%, respectively), suggesting 
that viewing an e-cigarette commercial may induce thoughts 
about smoking and cue the urge to smoke.24

Prevalence
Awareness of e-cigarettes and e-cigarette trial have at least 
doubled among both adults and adolescents in several coun-
tries from 2008 to 2012. In the United States, awareness 
is more prevalent among men, but trying e-cigarettes is 
more prevalent among women. Almost the same percent of 
European Union and US adult respondents to national sur-
veys reported having tried e-cigarettes (7% in 2012 versus 
6.2% in 2011, respectively).5,25 All population-based studies 
of adult use show the highest rate of e-cigarette use among 
current smokers, followed by former smokers, with little use 
among nonsmokers, although e-cigarette trial and use rose 
in all of these categories.4–6 Etter and Bullen26 followed up a 
sample of e-cigarette users recruited from Web sites dedicated 
to e-cigarettes and smoking cessation, most (72%) of whom 
were former smokers at baseline. At the 1-year follow up, 6% 
of former smokers who were daily e-cigarette users at base-
line relapsed to smoking cigarettes, and almost all (92%) of 

the former smokers using e-cigarettes daily at baseline were 
still using e-cigarettes daily at follow-up. Among 36 dual 
users at baseline, 16 (44%) had stopped smoking after 1 year. 
The epidemiological, population-based studies indicate that, 
across countries, e-cigarettes are most commonly being used 
concurrently with conventional tobacco cigarettes (dual use). 
Consistent with marketing messages, the most common rea-
sons given for trying e-cigarettes are for use in places where 
smoking is restricted, to cut down on smoking, and for help 
with quitting smoking.6,27–30

Choi and Forster31 followed up a cohort of Midwestern 
young adults (mean age, 24.1 years) who had never used e-cig-
arettes from 2010 to 2011 and found that 21.6% of baseline 
current smokers, 11.9% of baseline former smokers, and 2.9% 
of baseline nonsmokers reported having ever used e-cigarettes 
at follow-up. Those who believed at baseline that e-cigarettes 
could help with quitting smoking and perceived e-cigarettes 
to be less harmful than cigarettes were more likely to report 
experimenting with e-cigarettes at follow-up (adjusted odds 
ratio [OR], 1.98; 95% confidence interval [CI], 1.29–3.04; and 
adjusted OR, 2.34; 95% CI, 1.49–3.69, respectively).

Data on e-cigarette use among adolescents are more lim-
ited but, like for adults, show rapid increases in awareness and 
use in 5 countries (United States, Poland, Latvia, Finland, and 
Korea), with higher rates of trial and current use in European 
countries than the United States or Korea.9,10,32,33 In Korea, 
youth ever use of e-cigarettes rose from 0.5% in 2008 to 9.4% 
in 2011,10 and in the United States, it rose from 3.3% in 2011 
to 6.8% in 2012.9 As with adult population-based studies, data 

Figure 2. Studies screened and selected for inclusion. PRISMA indicates Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses.
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suggest that e-cigarette use is most appealing and prevalent 
among youth who are also experimenting with or are current 
users of tobacco cigarettes. Dual use with conventional ciga-
rettes is the predominant pattern of e-cigarette use: 61% in US 
middle school students and 80% among US high school stu-
dents in 2011.9 These results indicate rapid market penetration 
of e-cigarettes among youth, with trial among US high school 
students (10.0%) in 2012 even higher than the 2011 rate for 
adults (6.2%).5 Despite a law prohibiting e-cigarette sales to 
minors, e-cigarette use among Utah youth (grades 8, 10, and 
12) tripled between 2011 and 2013, with youth 3 times more 
likely to report current e-cigarette use than adults.34

Although dual use with cigarettes is high, some youth exper-
imenting with e-cigarettes have never tried a tobacco cigarette, 
which indicates that some youth are initiating use of nicotine, 
an addictive drug, with e-cigarettes. In 2012, 20.3% of middle 
school and 7.2% of high school ever e-cigarette users reported 
never smoking conventional cigarettes.9 Similarly, in 2011 in 
Korea, 15% of students in grades 7 through 12 who had ever 
used e-cigarettes had never smoked a cigarette.10 The Utah 
Department of Health found that 32% of ever e-cigarette users 
reported that they had never smoked conventional cigarettes.34

E-Cigarette E-Fluid and Vapor
Chemical Constituents
The nicotine content of the cartridge e-liquid from some 
brands revealed poor concordance of labeled and actual nico-
tine content.35–39 Simulated e-cigarette use revealed that indi-
vidual puffs contained from 0 to 35 μg nicotine per puff.37 
Assuming a high nicotine delivery of 30 μg per puff, it 
would take ≈30 puffs to deliver the 1 mg nicotine typically 
delivered by smoking a conventional cigarette. A puff of the 
e-cigarette with the highest nicotine content contained 20% of 
the nicotine contained in a puff of a conventional cigarette.37 
Actual nicotine delivery from an e-cigarette would likely 
be affected by users’ smoking behavior. An analysis of UK 
brand  e-cigarettes and the resulting aerosol demonstrated that, 
across brands, nicotine content of the e-liquid in the cartridges 
was not significantly correlated with the amount found in the 

resulting aerosol, indicating differences in the engineering 
characteristics of the device that strongly influence nicotine 
delivery even with a consistent puffing protocol.40

Goniewicz et al41 analyzed the aerosol from 12 brands of 
e-cigarettes, a conventional cigarette, and a nicotine inhaler for 
toxic and carcinogenic compounds. The levels of toxicants in 
the aerosol were 1 to 2 orders of magnitude lower than in ciga-
rette smoke but higher than with a nicotine inhaler (Table 1).

Kim and Shin42 analyzed the tobacco-specific nitrosamines 
NNN, NNK, and NAT and total tobacco-specific nitrosa-
mines in 105 refill fluids from 11 companies in the Korean 
market and found nearly a 3-order-of-magnitude variation 
in tobacco-specific nitrosamine concentrations, with total 
tobacco-specific nitrosamine concentration ranging from 330 
to 8600 μg/mL.

Cytotoxicity
Bahl et al43 screened 41 e-cigarette refill fluids from 4 com-
panies for cytotoxicity using 3 cell types: human pulmonary 
fibroblasts, human embryonic stem cells, and mouse neural 
stem cells. Cytotoxicity varied among products from highly 
toxic to low or no cytotoxicity. The authors determined that 
nicotine did not cause cytotoxicity, that some products were 
noncytotoxic to pulmonary fibroblasts but cytotoxic to both 
types of stem cells, and that cytotoxicity was related to the 
concentration and number of flavorings used. The finding 
that the stem cells are more sensitive than the differentiated 
adult pulmonary fibroblasts cells suggests that adult lungs are 
probably not the most sensitive system to assess the effects 
of exposure to e-cigarette aerosol. These findings also raise 
concerns about pregnant women who use e-cigarettes or are 
exposed to secondhand e-cigarette aerosol.

In a study funded by the FlavorArt e-cigarette liquid man-
ufacturers, Romagna et al44 compared the cytotoxicity of 
aerosol produced from 21 nicotine-containing, flavored (12 
tobacco flavored and 9 fruit or candied flavored) brands of 
e-cigarette liquid with smoke from a conventional cigarette 
using embryonic mouse fibroblast cells. Only aerosol from 
coffee-flavored e-liquid produced a cytotoxic effect (average, 
51% viability at 100% concentration of solution).

Table 1. Levels of Toxicants in E-Cigarette Aerosol Compared With Nicotine Inhaler and Cigarette Smoke

Toxicant

Range in Content in Aerosol  
From 12 E-Cigarette  

Samples per 15 Puffs*

Range in Content in Conventional 
Cigarette Micrograms in Mainstream 

Smoke From 1 Cigarette

Content in Nicotine  
Inhaler Mist  

per 15 Puffs*

Formaldehyde, μg 0.2–5.61 1.6–52 0.2

Acetaldehyde, μg 0.11–1.36 52–140 0.11

Acrolein, μg 0.07–4.19 2.4–62 ND

o-Methylbenzaldehyde, μg 0.13–0.71 … 0.07

Toluene, μg ND–0.63 8.3–70 ND

p,m-xylene, μg ND–0.2 … ND

NNN, ng ND–0.00043 0.0005–0.19 ND

NNK, ng ND–0.00283 0.012–0.11 ND

Cadmium, ng ND–0.022 … 0.003

Nickel, ng 0.011–0.029 … 0.019

Lead, ng 0.003–0.057 … 0.004

Prepared using data from Goniewicz et al.41 E-cigarette indicates electronic cigarette; and ND, not determined.
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Farsalinos et al45 tested cytotoxicity in cultured rat cardiac 
myoblasts of exposure to aerosol generated from 20 refill 
solutions from 5 manufacturers containing 6 to 24 mg/mL 
nicotine in various flavors, a “base”-only solution (50% pro-
pylene glycol and 50% glycerol), and conventional cigarette 
smoke. The aerosol from 3 fluids was cytotoxic at 100% and 
50% dilution; 2 were tobacco flavored and 1 was cinnamon 
cookie flavored. Cigarette smoke was cytotoxic at 100% and 
all dilutions except 6.25%.

Secondhand Exposure
E-cigarettes do not burn or smolder the way conventional cig-
arettes do, so they do not emit side-stream smoke; however, 
bystanders are exposed to aerosol exhaled by the user. Schripp 
et al46 conducted chamber studies in which subjects used 3 
e-liquids (0 mg nicotine, apple flavor; 18 mg nicotine, apple 
flavor; 18 mg nicotine, tobacco flavor) and 1 tobacco ciga-
rette and measured levels of several toxins and nicotine in the 
resulting aerosol. Three e-cigarette devices were used for these 
experiments: 2 that used a tank system that is directly filled 
with e-liquid and one that used a cartridge with a cotton fiber 
on which to drip the liquid. They found low levels of form-
aldehyde, acetaldehyde, isoprene, acetic acid,  2-butanodione, 
acetone, propanol, propylene glycol, and diacetin (from flavor-
ing), traces of apple oil (3- methylbutyl-3-methylbutanoate), 
and nicotine (with differing levels depending on the specific 
protocols) emitted into the air. Toxins in the e-cigarette aero-
sol were at much lower levels compared with the conventional 
cigarette emissions.46

In another chamber study, Flouris et al47 compared emis-
sions of conventional cigarettes and e-cigarettes in condi-
tions designed to approximate a smoky bar (target air CO of 
23 ppm) using machine-smoked e-cigarettes and cigarettes. 
E-cigarette aerosol (using a single brand of e-cigarette made 
in Greece and a single e-liquid with at least 60% propylene 
glycol, 11 mg/mL nicotine) was generated with a pump that 
operated for the same duration as the cigarette smoking, and 
aerosol was released into the room. (A person inhaling a nico-
tine aerosol usually absorbs 80% of the nicotine,48 whereas 
the pump discharges all nicotine into the environment, so the 
nicotine exposure may be higher in this study than would be 
the case with actual secondhand aerosol exposure.) Serum 
cotinine in nonsmokers sitting in the chamber was similar for 
cigarette smoke and e-cigarette aerosol exposure (average,  
0.8 ng/mL for tobacco cigarette and 0.5 ng/mL for e-cigarette).

Schober et al39 measured indoor pollution from 3 people 
using e-cigarettes over a 2-hour period in a realistic envi-
ronment modeled on a café. They found elevated nicotine, 
1,2-propanediol, glycerin, aluminum, and 7 polycyclic aro-
matic hydrocarbons classified as probable carcinogens by the 
International Agency for Research on Cancer in the room air.

Czogala et al49 conducted a chamber study of secondhand 
exposure to e-cigarette aerosol compared with cigarette smoke, 
finding that, on average, bystanders would be exposed to nico-
tine but at levels 1/10th that of cigarette smoke  (e-cigarette 
aerosol, 3.32±2.49 μg/m3; cigarette smoke, 31.60±6.91 μg/m3; 
P=0.008). Both e-cigarette aerosol and cigarette smoke con-
tained fine particles (PM

2.5
), with e-cigarette aerosol particle 

concentrations ranging from 6.6 to 85.0 μg/m3. E-cigarette 

aerosol was not a source of exposure to carbon monoxide, a 
key combustion element of conventional cigarette smoke.

Particulate Matter
E-cigarettes deliver nicotine by creating an aerosol of ultra-
fine particles. Fine particles can be variable and chemically 
complex, and the specific components responsible for toxic-
ity and the relative importance of particle size and particle 
composition are generally not known.50 Given these uncer-
tainties, it is not clear whether the ultrafine particles deliv-
ered by e-cigarettes have health effects and toxicity similar to 
the ambient fine particles generated by conventional cigarette 
smoke or secondhand smoke. There is strong evidence, how-
ever, that frequent low or short-term levels of exposure to fine 
and ultrafine particles from tobacco smoke or air pollution can 
contribute to pulmonary and systemic inflammatory processes 
and increase the risk of cardiovascular and respiratory disease 
and death.51–54

Fuoco et al55 examined particle number concentration 
and distribution and performed a volatility analysis of the 
 e-cigarette aerosol generated from 3 devices (2 rechargeable 
and 1 disposable) using 4 refill e-liquids with varying levels 
of nicotine and flavorants. They found that higher e-liquid 
nicotine content was associated with higher particle numbers 
in the resulting aerosol, with little effect on the particle size 
distribution. Longer puffing time resulted in more particles. 
Flavor was not associated with differences in particle num-
ber or size distribution. Consistent with other studies,46,56–58 
the particle size distribution (range of modes, ≈120–165 nm) 
was similar to that of conventional cigarettes, with some 
 e-cigarettes delivering more particles than conventional ciga-
rettes (Figure 3).

Zhang et al57 examined the size of e-cigarette aerosol par-
ticles and likely deposition in the human body (using a single 
brand, BloogMaxXFusion) with both propylene glycol and 
vegetable glycerin-based liquids. Using particle size and lung 
ventilation rates (1 for a “reference worker” and 1 for a “heavy 
worker”: 1.2 and 1.688 m3/h, respectively), their human depo-
sition model estimated that 73% to 80% of particles would 
be distributed into the exhaled aerosol, whereas 9% to 18% 
of particles would be deposited in alveoli resulting in arterial 
delivery, and 9% to 17% would be deposited in the head and 
airways, resulting in venous delivery. As expected, the heavy 
worker model showed more alveolar delivery across puffs 
compared with the reference worker, who would have more 
head and airway delivery. In total, ≈20% to 27% of particles 
are estimated to be deposited in the circulatory system and 
into organs from e-cigarette aerosol, which is comparable to 
the 25% to 35% for conventional cigarette smoke.

In their study of passive exposure to exhaled e-cigarette 
aerosol in a simulated café, Schober et al39 found that con-
centrations of fine particles in the air increased from a median 
of 400 particles per 1 cm3 with people simply sitting in the 
room for 2 hours to medians of 49 000 to 88 000 particles per 
1 cm3 (depending on the e-cigarette fluid used) after 2 hours of 
e-cigarette use in the same room

Both the e-liquid and the Poly-fil fibers that are used to 
absorb the e-liquid for heating and conversion to an aerosol 
come into contact with heating elements that contain heavy 
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metals (tin, nickel, copper, lead, chromium). Williams et al58 
found heavy metals in samples of e-cigarette liquids and 
aerosol. Tin, which appeared to originate from solder joints, 
was found as both particles and tin whiskers in the fluid and 
Poly-fil, and e-cigarette fluid containing tin was cytotoxic to 
human pulmonary fibroblasts. E-cigarette aerosol also con-
tained other metals, including nickel, 2 to 100 times higher 
than found in Marlboro cigarette smoke. The nickel and chro-
mium nanoparticles (<100 nm) possibly originated from the 
heating element. It is likely that engineering features, includ-
ing the nature of the battery, the heating temperature of the 
liquid, and the type of heating element and reservoir, will 
influence the nature, number, and size of particles produced. 
These metal nanoparticles can deposit into alveolar sacs in 
the lungs, potentially causing local respiratory toxicity and 
entering the bloodstream.

In summary, the particle size distribution and number of 
particles delivered by e-cigarettes are similar to those of con-
ventional cigarettes, with most particles in the ultrafine range 
(modes, ≈100–200 nm). Particle delivery appears to depend 
on the nicotine level in the e-cigarette fluid but not the pres-
ence of flavors. Smokers exhale some of these particles, 
which exposes bystanders to “passive vaping.” Like cigarettes, 
 e-cigarette particles are small enough to reach deep into the 

lungs and cross into the systemic circulation. At a minimum, 
these studies show that e-cigarette aerosol is not merely 
“water vapor” as is often claimed in the marketing for these 
products. Tests on e-cigarettes show much lower levels of 
most toxicants, but not particles, than conventional cigarettes. 
The thresholds for human toxicity of potential toxicants in 
 e-cigarette vapor are not known, and the possibility of health 
risks to primary users of the products and those exposed pas-
sively to their emissions must be considered.

Nicotine Absorption
Early studies of nicotine absorption in 2010 found that 
 e-cigarettes delivered much lower levels of plasma nicotine 
than conventional cigarettes,59,60 whereas a more recent study 
demonstrated that more experienced users using their own 
product who engaged in more puff intervals have nicotine 
absorption similar to that with conventional cigarettes,61–63 
perhaps as a result of a combination of characteristics of the 
devices and user vaping topography.63 Another study of smok-
ers smoking e-cigarettes using a specified protocol found a 
similar rise in serum cotinine immediately after use (mean 
increase, ≈20 ng/mL).47 Several studies reported that regard-
less of nicotine delivery, e-cigarettes can modestly alleviate 
some symptoms of withdrawal, and participants positively 

Figure 3. Particle number distribution from (A) 
mainstream aerosol in e-liquid 1 and from (B) con-
ventional cigarette. Reproduced from Fuoco et al55 
with permission from the publisher. Copyright © 
2013 Elsevier Ltd.
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appraised the use of e-cigarettes.62–65 In a study comparing 
the nicotine inhalator and e-cigarettes,60 the nicotine inhalator 
delivered an amount of nicotine similar to that in the 16-mg 
e-cigarette; however, the authors noted that the e-cigarette 
malfunctioned and did not deliver any nicotine in a third of 
participants. These results highlight the need for product regu-
lation in terms of drug delivery and effects, as well as device 
functioning and labeling.

Health Effects
Propylene glycol and glycerin are the main base ingredients of 
the e-liquid. Exposure to propylene glycol can cause eye and 
respiratory irritation, and prolonged or repeated inhalation 
in industrial settings may affect the central nervous system, 
behavior, and the spleen.66 In its product safety materials, Dow 
Chemical Company states that “inhalation exposure to [pro-
pylene glycol] mists should be avoided,”67 and the American 
Chemistry Council warns against its use in theater fogs 
because of the potential for eye and respiratory irritation.68 
When heated and vaporized, propylene glycol can form pro-
pylene oxide, an International Agency for Research on Cancer 
class 2B carcinogen,69 and glycerol forms acrolein, which can 
cause upper respiratory tract irritation.70,71

Major injuries and illness have resulted from e-cigarette 
use,72 including explosions and fires.73,74 Less serious adverse 
events include throat and mouth irritation, cough, nausea, 
and vomiting.72

A study75 of healthy smokers’ pulmonary function after 
acute ad lib puffing of an e-cigarette (Nobacco, medium, 11 
mg) for 5 minutes (after refraining from smoking tobacco 
cigarettes for 4 hours) found no effect on spirometry but did 
find significantly increased dynamic airway resistance (18%) 
and decreased expired nitric oxide (16%). Sham e-cigarette 
use had no significant effect. This study is limited by the small 
sample size, the short period of tobacco use abstinence before 
protocol execution, the short length of exposure to e-cigarette 
aerosol, and the lack of comparison with smoking conven-
tional cigarettes. In addition, smokers in general have high 
airway resistance with dynamic testing and lower expired 
nitric oxide, likely as a result of oxidant stress. Despite these 
limitations, this study suggests that e-cigarette use constricts 
peripheral airways, possibly as a result of the irritant effects 
of propylene glycol, which could be of particular concern in 
people with chronic lung disease such as asthma, emphysema, 
or chronic bronchitis.

Flouris et al47 assessed the short-term effects of e-cigarette 
use on pulmonary function in 15 cigarette smokers who 
puffed an e-cigarette (>60% propylene glycol, 11 mg/mL 
nicotine) and a conventional cigarette according to a speci-
fied protocol, and passive exposure to e-cigarette aerosol and 
conventional cigarette smoke with 15 never smokers. Active 
cigarette smoking resulted in a significant decrease in expired 
lung volume (forced expiratory volume in the first second of 
expiration/forced inspiratory vital capacity) that was not seen 
with active e-cigarette use or with passive tobacco cigarette or 
e-cigarette exposure. Additional analysis of the data collected 
in this study76 found that white cell count increased after ciga-
rette smoking, reflecting inflammatory process–associated 
risk for acute cardiovascular events. Active e-cigarette use and 

passive exposure to e-cigarette vapor did not result in a sig-
nificant increase in these biomarkers over 1 hour of exposure.

Schober et al39 found elevated levels of exhaled nitric oxide 
in people using a nicotine e-cigarette (but not a  nicotine-free 
e-cigarette), which the authors attributed to pulmonary 
inflammation.

National Vaper’s Club, a pro–e-cigarette advocacy group, 
published a “risk assessment” of e-cigarette and cigarette use 
that concluded that “neither vapor from e-liquids or cigarette 
smoke analytes posed a condition of ‘significant risk’ of harm 
to human health via the inhalation route of exposure.”77 The 
authors failed to detect benzo(a)pyrene in conventional ciga-
rette smoke despite the fact that it is an established carcino-
gen in cigarette smoke, and their assessment of conventional 
cigarettes concluded that they did not pose significant risk, 
both of which point to fatal errors in the data, data analysis, 
or both. Another report15 funded by the Consumer Advocates 
for Smoke-free Alternatives Association and published on the 
Internet used occupational threshold limit values to evalu-
ate the potential risk posed by several toxins in e-cigarettes, 
concluding that “there is no evidence that vaping produces 
inhalable exposures to contaminants of the aerosol that would 
warrant health concerns by the standards that are used to 
ensure safety of workplaces.” Threshold limit values are an 
approach to assessing health effects for occupational chemi-
cal exposures that are generally much higher (often orders of 
magnitude higher) than levels considered acceptable for ambi-
ent or population-level exposures. Occupational exposures 
also do not consider exposure to sensitive subgroups such as 
people with medical conditions, children, and infants who 
might be exposed to secondhand e-cigarette emissions, most 
notably nicotine.

In summary, only a few studies have directly investigated 
the health effects of exposure to e-cigarette aerosol, but some 
demonstrate the ability of e-cigarette aerosol exposure to 
result in biological effects. Long-term biological effects are 
unknown at this time because e-cigarettes have not been in 
widespread use long enough for assessment.

Effects on Cessation of Conventional Cigarettes
E-cigarettes are promoted as smoking cessation aids, and 
many individuals who use e-cigarettes believe that they will 
help them quit smoking conventional cigarettes.7,29,30 The 
assumption that e-cigarettes will be as effective as or more 
effective than pharmaceutical NRTs has also motivated sup-
port for e-cigarettes among some public health researchers 
and policy makers78 and (as discussed later) formed the basis 
for some public policies on the regulation of e-cigarettes.

Population-Based Studies
There are 4 longitudinal studies4,79–81 and 1 cross-sectional 
study82 of the association between e-cigarette use and quitting 
conventional cigarettes (Table 2).

Adkison et al4 studied current and former smokers in the 
International Tobacco Control study in the United States, 
Canada, the United Kingdom, and Australia at baseline and 
1 year later and found that e-cigarette users had a statistically 
significant greater reduction in cigarettes per day (e-cigarette 
users, 20.1 to 16.3 cigarettes per day; nonusers, 16.9 to 15.0 
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cigarettes per day). Although 85% of e-cigarette users reported 
they were using the product to quit smoking at the initial wave, 
e-cigarette users were no more likely to have quit 1 year later 
than nonusers (OR, 0.81; 95% CI, 0.43–1.53; P=0.52).

Vickerman et al80 found that ≈31% of quit-line callers 
surveyed 7 months after enrollment reported that they had 
ever tried e-cigarettes. The majority used them for <1 month 
(67.1%), and 9.2% were using them at the 7-month survey. 
The main reason for e-cigarette use was tobacco cessation 
(51.3%), but it is not known whether ever use occurred as part 
of a quit attempt in the preceding 7 months. Although quit-line 
callers represent a small population of smokers motivated to 
quit, these data present a real-world estimate of the potential 
effectiveness of using e-cigarettes for cessation in a popula-
tion of smokers motivated to quit. Although this study had a 
low response rate (34.6%) and may be subject to recall bias 
because e-cigarette use and perceptions were assessed only at 
the 7-month follow-up, those who reported using e-cigarettes 
were statistically significantly less likely to quit than those 
who had not used e-cigarettes (21.7% among callers who used 
for ≥1 month, 16.6% among those who used for <1 month, 
and 31.4% among never users; P<0.001). The unadjusted odds 
of quitting were statistically significantly lower for e-cigarette 
users compared with nonusers (OR, 0.50; 95% CI, 0.40–0.63).

Grana et al79 explored predictors of quitting among a 
national sample of smokers who participated in a study in 
2011 and follow-up in 2012. Current e-cigarette use (past 30 
days) at baseline did not predict a greater likelihood of having 
quit at the follow-up (OR, 0.71; 95% CI, 0.35–1.46). In a sec-
ond logistic regression model that included baseline cigarettes 
per day, time to first cigarette, and intention to quit, in addition 
to baseline current e-cigarette use, only intention to quit (OR, 
5.59; 95% CI, 2.41–12.98) and cigarettes per day (OR, 0.97; 
95% CI, 0.94–0.99) were significant predictors of having quit 
at follow-up; current e-cigarette use remained nonsignificant 
(OR, 0.76; 95% CI, 0.36–1.60).

Choi and Forster81 followed up a cohort of young adults in 
Midwestern (recruited October 2010–March 2011 and followed 
up for 1 year). Among those who were smoking cigarettes at 

baseline, 11% of those who used e-cigarettes at least 1 day in 
the past 30 days at baseline quit smoking at follow-up com-
pared with 17% of smokers who never used e-cigarettes. In a 
logistic regression controlling for demographics and baseline 
cigarettes per day, baseline past 30-day e-cigarette use was not 
a significant predictor of having quit at follow-up (OR, 0.93; 
95% CI, 0.19–4.63; P=0.93). There was also no significant 
change in the number of conventional cigarettes smoked per 
day between those who did and did not use e-cigarettes (differ-
ence, 0.2 cigarettes per day; 95% CI, −3.72 to 4.18; P=0.91).

In a national cross-sectional sample, Popova and Ling82 
found that adult smokers who ever used e-cigarettes were sig-
nificantly less likely to be former smokers compared to those 
who never used e-cigarettes (OR, 0.69; 95% CI, 0.52–0.94), 
controlling for demographics (Lucy Popova, personal com-
munication). In an examination of only those who tried to 
quit, those who ever used  e-cigarettes were significantly less 
likely to be former smokers than never users (adjusted OR, 
0.61; 95% CI, 0.45–0.83).

Combining these results in a random-effects meta-analysis 
(Table 2) yields a pooled OR of 0.61 (95% CI, 0.50–0.75), 
indicating that e-cigarette use in the real world is associated 
with significantly lower odds of quitting smoking cigarettes. 
A limitation of 3 of these studies4,80,82 is that they did not con-
trol for level of nicotine dependence. It is possible that more 
dependent smokers, who would have more difficulty quitting 
in general, would be the ones who would be more likely to 
experiment with e-cigarettes, which could contribute to the 
finding that e-cigarette use is associated with a lower quit rate.

Clinical Trials
Four clinical trials (2 with very small samples) examined 
the efficacy of e-cigarettes for smoking cessation.83–86 Three 
trials83-85 did not have a control group who were not using 
e-cigarettes. The other study86 compared e-cigarette efficacy 
to a standard-of-care regimen with a 21-mg nicotine patch. 
None of the trials were conducted with the level of behav-
ioral support that accompanies most pharmaceutical trials for 
smoking cessation.

Table 2. Population Studies of the Association Between E-Cigarette Use and Cessation of Conventional 
Cigarette Smoking

Study Location and Study Design
Odds of Quitting

(95% CI)

Longitudinal studies

  Adkison et al4 (2013) US, UK, Canada, Australia (ITC), surveyed, 1 y apart 0.81 (0.43–1.53)*

  Vickerman et al80 (2013) US quit-line callers from 6 states surveyed at enrollment and 7 mo later 0.50 (0.40–0.63)†

  Grana et al79 (2014) US sample drawn from a nationally representative Internet panel, 1 y apart 0.76 (0.36–1.60)

  Choi and Forster81 (2014) Midwestern young adults, 1 y apart 0.93 (0.19–4.63)

Cross-sectional study

  Popova and Ling82 (2013) US sample drawn from a nationally represented Internet panel 0.69 (0.52–0.94) *

All studies

  Pooled‡ 0.61 (0.50–0.75)

CI indicates confidence interval; E-cigarette, electronic cigarette; and ITC, International Tobacco Control.
*Odds ratios obtained by contacting authors.
†Computed by authors of this report on the basis of the numbers reported.
‡Estimated with a random-effects meta-analysis using Stata 12.1 metan. There was no evidence of heterogeneity (P=0.28) or 

evidence of publication bias with the use of a funnel plot.
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Polosa et al83 conducted a proof-of-concept study in Italy in 
2010 with smokers18 to 60 years of age not intending to quit in 
the next 30 days. Subjects were offered Categoria e-cigarettes 
and instructed to use up to 4 cartridges (7.4-mg nicotine con-
tent) per day as desired to reduce smoking and to keep a log 
of cigarettes per day, cartridges per day, and adverse events. 
Six-month follow-up was completed with 68% of participants 
(27 of 40): 13 were using both e-cigarettes and tobacco ciga-
rettes, 5 maintained exclusive tobacco cigarette smoking, and 
9 stopped using tobacco cigarettes while continuing to use 
e-cigarettes. Cigarette consumption was reduced by at least 
50% in the 13 dual users (25 cigarettes per day at baseline 
to 6 cigarettes per day at 6 months; P<0.001). Polosa et al87 
continued follow-up of this sample at 18 and 24 months with 
23 subjects (58% of the original 40 enrolled). Among the 23 
participants who completed a 24-month visit, 18 continued to 
smoke, and 11 had reduced cigarette consumption by ≥50% 
with a statistically significant reduction from an average of 24 
to 4 cigarettes per day (P=0.003). Five participants had quit 
tobacco cigarettes at 24 months. Study limitations included 
the use of a poor-quality product and the lack of a comparison 
or control group, which could make it difficult to determine 
whether quit rates achieved were not due to chance.

Caponnetto et al85 conducted a similar study with 14 smok-
ers with schizophrenia not intending to quit in the next 30 days. 
Participants were provided the same Categoria  e-cigarette, 
and carbon monoxide, product use, number of cigarettes 
smoked, and positive and negative symptoms of schizophre-
nia were assessed at baseline and 4, 8, 12, 24, and 52 weeks. 
Seven of 14 participants (50%) sustained a 50% reduction in 
the number of cigarettes per day smoked at week 52, and the 
median of 30 cigarettes per day decreased to 15 cigarettes per 
day (P=0.018). Sustained abstinence from smoking occurred 
with 2 participants (14.3%) by week 52. Positive and nega-
tive aspects of schizophrenia were not increased after smok-
ing cessation. The most common outcome was dual use of 
e-cigarettes with conventional cigarettes. Study findings are 
not generalizable to smokers with mental illness because of 
the very small sample size and lack of a control group.

Caponnetto et al84 also conducted a randomized, 
 quasi-controlled trial to examine the efficacy of e-cigarettes 
of different strengths for smoking cessation and reduction in 
3 study arms: 12 weeks of treatment with the 7.2-mg nicotine 
e-cigarette, a 12-week nicotine-tapering regimen (6 weeks of 
treatment with a 7.2-mg e-cigarette and 6 weeks with a  5.4-mg 
e-cigarette), and a 12-week treatment with a nonnicotine 
e-cigarette. Similar reductions in the median cigarettes per 
day were seen at all study visits for all 3 treatment arms (7–10 
cigarettes per day at 1 year). There was no statistically sig-
nificant difference in 6-month or 1-year quit rate among the 3 
conditions (1-year rates: 4% for placebo e-cigarette users, 9% 
for low-nicotine e-cigarette users, and 13% for high-nicotine 
e-cigarette users). The authors noted that those who initiated 
quitting in the first few weeks of the study stayed quitters, 
whereas those who did not remained dual users throughout 
the study. Twenty-six percent of quitters continued to use 
e-cigarettes at 1 year. Problems with the study include the 
lack of a control group not using e-cigarettes and noted lack 
of product quality (the devices malfunctioned often, and new 

ones had to be sent frequently). An author on all of these 
studies, R. Polosa, served as a consultant for the Arbi Group 
SRL, the manufacturer of the Categoria e-cigarette used in 
the study, beginning in February 2011.

Bullen et al86 conducted a randomized, controlled, clini-
cal trial of e-cigarettes compared with medicinal NRT in 
Auckland, New Zealand. Adult smokers motivated to quit 
were randomized to the 3 study arms (16-mg e-cigarette, 
21-mg NRT patch, no-nicotine e-cigarette). Voluntary tele-
phone counseling was offered to all subjects. Subjects were 
observed at baseline, 1 week (quit day), 12 weeks, and 6 
months. Fifty-seven percent of participants in the nicotine 
e-cigarettes group reduced their cigarettes per day by ≥50% 
at 6 months compared with 41% in the patch group (P=0.002) 
and 45% in the nonnicotine e-cigarette group (P=0.08). Those 
randomized to the nicotine patch group were less adherent to 
the treatment (46%) than the 16-mg e-cigarette group (78%) 
and the no-nicotine e-cigarette group (82%). Of note, the 
study methodology may have introduced bias against success 
in the nicotine patch group because e-cigarettes were mailed 
for free directly to participants randomized to either the nico-
tine or no-nicotine e-cigarette group, whereas participants in 
the patch group were mailed cards redeemable for nicotine 
patches at a pharmacy and vouchers to cover the modest fee. 
Therefore, although the protocol for providing the patches 
represented “usual care” for New Zealand quit-line callers, 
this procedure may have introduced bias against NRT, making 
it difficult to view the study as a head-to-head comparison of 
e-cigarettes and NRT for cessation. There were no statistically 
significant differences in biochemically confirmed (breath 
CO) self-reported continuous abstinence from quit day to the 
6-month follow-up between the nicotine e-cigarette (7.3%), 
nicotine patch (5.8%), and nonnicotine e-cigarette (4.1%).

Neither Capponnetto et al84 nor Bullen et al86 found effects 
of e-cigarette use on quitting beyond what is seen in unassisted 
or low-assistance studies of smokers using NRT to quit.88 In 
determining the effectiveness of smoking cessation therapy, 
active drug is considered efficacious when it outperforms pla-
cebo; therefore, the evidence to date from clinical trials does 
not demonstrate that e-cigarettes are efficacious for cessation. 
However, it is possible that e-cigarettes even without nico-
tine act as substitutes for the sensory and behavioral effects 
of conventional cigarettes. If this is the case, the nonnicotine 
placebo e-cigarette would be considered an active treatment 
condition and, as discussed previously, has been shown to 
reduce withdrawal symptoms.59,60,63,89 Important limitations 
of the current research include the use of e-cigarettes that 
deliver relatively low levels of nicotine and the provision of 
minimal behavioral counseling. Another important limita-
tion of studies assessing the effectiveness of e-cigarettes for 
smoking cessation is that, because they are not approved as 
cessation therapy, there are no therapeutic instructions for 
using them as replacements or to quit smoking (eg, dosage 
tapering, duration of use, how to combine them with behav-
ioral strategies, guidance for discontinuation).

In contrast to the assumption that e-cigarettes would func-
tion as a better form of NRT, population-based studies that 
reflect real-world e-cigarette use found that e-cigarette use is 
not associated with successful quitting; all4,79,80,82 had point 
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estimates of the odds of quitting of <1.0. The 1 clinical trial 
examining the effectiveness of e-cigarettes (both with and 
without nicotine) compared with the medicinal nicotine patch 
found that e-cigarettes are no better than the nicotine patch 
and that all treatments produced very modest quit rates with-
out counseling.86 Taken together, these studies suggest that 
e-cigarettes are not associated with successful quitting in gen-
eral population-based samples of smokers.

Health Implications of Cigarette 
Reduction in the Context of Dual Use

Among adults, reductions in cigarettes per day were observed 
in several of the clinical studies83,84,86 and in 1 population-based 
study4 among those who did not quit. Reduction in cigarettes 
smoked per day could have benefit if it promotes subsequent 
cessation, as has been found with NRT,90 but this pattern has 
not yet been seen with e-cigarettes. In the cigarette reduction 
analyses presented in some of the studies, many participants 
were still smoking about half a pack cigarettes per day at the 
end of the study.

Both duration (years of cigarette use) and intensity (ciga-
rettes per day) determine the negative health effects of smok-
ing.91 People who stop smoking at younger ages have lower 
age-adjusted mortality compared with those who continued to 
smoke later into adulthood.92 Findings for decreased smoking 
intensity have been less consistent, with some studies showing 
lower mortality with reduced daily cigarette consumption93 
and others not finding a significant overall survival benefit.94 
The 2014 report of the US Surgeon General concluded that 
“reducing the number of cigarettes smoked per day is much 
less effective than quitting entirely for avoiding the risks of 
premature death from all smoking-related causes of death.”95 
Use of electronic cigarettes by cigarette smokers to cut down 
on the number of cigarettes smoked per day is likely to have 
much smaller beneficial effects on overall survival compared 
with quitting smoking completely.

This situation is particularly likely to exist for cardiovas-
cular disease because of the highly nonlinear dose-response 
relationship between exposure to fine particles and the risk of 
cardiovascular disease.53,96 Light smoking, even 1 to 4 ciga-
rettes per day, is associated with markedly elevated risk of car-
diovascular disease.97 In addition, e-cigarettes deliver loads of 
fine particles similar to those of conventional cigarettes.

The relative risk of death from lung cancer increases with 
years smoked and cigarettes per day,98 as well as pancreatic 
cancer99 and esophageal cancer.100 The relative risk of both 
lung cancer and bladder cancer levels off after a certain num-
ber of cigarettes per day,101 suggesting that above a certain 
intensity, the specific levels of exposure may not cause sig-
nificant differences in risk for these cancers. Doll and Peto102 
found a dose-response relationship between duration of 
smoking and number of cigarettes smoked per day and risk 
of lung cancer, with models suggesting the impact of dura-
tion to be greater than that of intensity. Using participants 
from the Cancer Prevention Study II, Flanders et al103 found a 
greater increase in lung cancer mortality with a greater dura-
tion of cigarette smoking compared with a greater intensity 
of smoking. Overall, these data suggest that lung cancer mor-
tality increases more with additional years of smoking than 

additional cigarettes per day. Thus, if dual use of e-cigarettes 
and cigarettes results in reductions in the number of ciga-
rettes per day for current smokers, any reduction malignancy 
risk will be less than proportional to the reduction in ciga-
rette consumption because of the (likely larger) importance 
of duration of smoking.

What to Tell Patients About 
E-Cigarettes and Cessation

First and foremost, clinicians must support a smoker’s quit 
attempt and try to ensure any that advice given does not 
undermine their motivation to quit. Clinicians should follow 
the 5 A’s of evidence-based treatment: ask, advise, assess, 
assist, and arrange.104 They should assess their patient’s 
motivation and readiness to quit and recommend a treatment 
plan that should include setting a quit date and obtaining ces-
sation counseling and, if appropriate, conventional smoking 
cessation medications. The safest and most proven smoking 
cessation pharmacotherapies are the nicotine replacement 
medications varenicline and bupropion, which have been 
approved by the US Food and Drug Administration (FDA). 
Referral to a free telephone quit line (eg, 1-800-QUIT-NOW) 
or another counseling support program enhances the effec-
tiveness of smoking cessation medications.104 

If a patient has failed initial treatment, has been intolerant of 
or refuses to use conventional smoking cessation medication, 
and wishes to use e-cigarettes to aid quitting, it is reasonable 
to support the attempt. However, subjects should be informed 
that, although e-cigarette aerosol is likely to be much less 
toxic than cigarette smoking, the products are unregulated, 
contain toxic chemicals, and have not been proven as cessa-
tion devices. The patient should also be advised not to use 
the product indoors or around children because studies show 
that bystanders may be exposed to nicotine and other toxins 
(at levels much lower than cigarettes) through passive expo-
sure to the e-cigarette aerosol. Because there are no long-term 
safety studies of e-cigarette use, patients should be urged to 
set a quit date for their e-cigarette use and not plan to use it 
indefinitely. It is also important to stress that patients should 
quit smoking cigarettes entirely as soon as possible because 
continued cigarette smoking, even at reduced levels, contin-
ues to impose tobacco-induced health risks (particularly for 
cardiovascular disease).

Tobacco Industry and Involvement
By 2013, the major tobacco companies had purchased or 
developed e-cigarette products (Table 3).

There is no evidence that the cigarette companies are 
acquiring or producing e-cigarettes as part of a strategy to 
phase out regular cigarettes, even though some claim to want 
to participate in “harm reduction.” Lorillard CEO Murray 
Kessler stated in an interview with the Wall Street Journal that 
e-cigarettes will provide smokers an unprecedented chance to 
reduce their risk from cigarettes.105 He also published an op-ed 
in USA Today on September 23, 2013, stating: “E-cigarettes 
might be the most significant harm-reduction option ever 
made available to smokers.”106 Shortly before this op-ed was 
published, however, Lorillard won approval from the US 
FDA to market new nonmentholated Newport conventional 
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cigarettes, expanding their cigarette line while touting their 
ability to offer a product they claim reduces harm from cig-
arettes. This allows the cigarette companies to have it both 
ways. (Likewise, after evaluating the cigarette companies’ 
internal documents and public positions on snus [a form of 
moist snuff tobacco in a pouch popular in Sweden] as “harm 
reduction” in Europe, Gilmore et al107 found that they were 
entering the snus market107 and adopting “harm reduction” 
rhetoric108 to protect their cigarette business as long as pos-
sible.) As noted in the 2010 Surgeon General’s report,109 the 
tobacco industry has used every iteration of cigarette design 
to undermine cessation and prevention.

The tobacco companies address e-cigarette issues as part of 
their policy agenda. As they did beginning in the 1980s,110,111 
they continue to engage in creating and supporting “smok-
ers’ rights” groups, seemingly independent groups that 
interact with consumers directly on political involvement in 
support of their agenda.111 Altria and R.J. Reynolds Tobacco 
Company maintain Web sites called Citizens for Tobacco 
Rights and Transform Tobacco. E-cigarette news and action 
alerts are featured on the home pages of these websites and 
include instructions for taking action against bills designed 
to include e-cigarette use in smoke-free laws. E-cigarette 
companies engage in similar tactics, using the same politi-
cal and public relations strategies as the tobacco companies 
(most notably featuring organized “vapers” like the organized 
smokers). They also use social media that is tightly integrated 
with their product marketing campaigns to press their pol-
icy agenda.22 These strategies were successfully deployed 
in Europe to convince the European Parliament to substan-
tially weaken the proposed EU Tobacco Product Directive in 
October 2013.112

Current State of Global 
Regulation (March 2014)

Like e-cigarette products, the policy environment related to 
e-cigarettes is rapidly developing despite the fact that the sci-
ence is just emerging. Policy makers in many countries are 
under considerable pressure to provide regulatory guidance 
regarding e-cigarettes, often on the basis of the assumption that 
e-cigarettes will contribute to reducing the harms of smoking 
either by serving as a smoking cessation aid or by replacing 
combusted cigarettes. The data reviewed here, together with 
evidence of dual use and youth initiation of e-cigarette use, do 
not demonstrate any hypothesized harm-reducing effect.

Some countries (including Brazil, Singapore, Canada, 
the Seychelles, and Uruguay) have prohibited the sale of 
 e-cigarettes, and many others are developing policies.1 The 
United States, European Union, and United Kingdom illus-
trate the range of regulatory approaches being developed.

The United States
In the United States, as of March 2014, e-cigarette products 
remained unregulated by any federal authority, particularly the 
US FDA. The Sottera Inc case ruling that was upheld on appeal 
in the US court found that e-cigarettes could be regulated as 
tobacco products unless they are marketed with health and 
therapeutic claims.113 The US FDA has stated its intent to assert 
(“deem”) authority over e-cigarettes but has yet to act. The US 
FDA does not have the authority to regulate where e-cigarettes 
are used; that is the domain of state and local governments, 
where almost all activity on smoke-free laws has occurred. 

Since e-cigarettes entered the US market in 2008, there 
has been a rapid increase in the number of municipalities and 
states that have adopted legislation regulating where e-ciga-
rettes can be used and laws restricting sales to minors. As of 
March 2014, 27 states had laws restricting sales to minors, 
1 state (Minnesota) taxed e-cigarettes as tobacco products, 
and 3 states (New Jersey, North Dakota, and Utah) and 
>100 municipalities (including New York, Los Angeles, San 
Francisco, and Chicago) prohibited the use of e-cigarettes in 
100%  smoke-free indoor environments.114 An additional 9 
states restricted e-cigarettes in other venues such as school 
district property, Department of Corrections/prisons, public 
educational facilities and grounds, and commuter transit sys-
tems.114 Some local and statewide smoke-free laws enacted 
before the introduction of e-cigarettes include language that 
could be interpreted as including e-cigarettes.

European Union Tobacco Product Directive
In February 2014, the European Parliament approved a 
revised European Union Tobacco Product Directive that regu-
lates e-cigarettes with nicotine concentrations up to 20 mg/mL 
(an amount equal to that in a pack of cigarettes) as tobacco 
products.115 E-cigarettes with higher nicotine concentrations 
or intended therapeutic uses will be regulated as medical 
devices.116 The directive stipulates that e-cigarettes must be 
childproof and that packaging must include information about 
ingredients, adverse effects, and health warnings.115 Refillable 
cartridges are allowed as long as their volume does not exceed 
2 mL (but could be banned by the European Commission if 
at least 3 member states prohibit them on the basis of risks to 
human health).115 Marketing and advertising restrictions will 
mirror those of tobacco products.115

The United Kingdom
In the United Kingdom, the Medicines and Healthcare Products 
Regulatory Agency announced a plan to regulate e-cigarettes as 
medicines on the basis of the assumption that e-cigarettes func-
tion like NRTs for smokers wishing to cut down or quit.78 As of 
January 2014, Medicines and Healthcare Products Regulatory 
Agency policies did not include any restrictions on  e-cigarette 
marketing.117 The antismoking advocacy group Action on 
Smoking and Health UK has announced that it “does not 

Table 3. Tobacco Companies That Have Acquired or Created 
E-Cigarette Companies and Brands (as of January 2014)

Tobacco Company
Acquired E-Cigarette 

Company E-Cigarette Brand(s)

Altria Inc GreenSmoke Mark Ten

Reynolds American Inc No Vuse

Lorillard Blu Cigs, Inc Blu

British American Tobacco CN Creative Vype

Imperial Tobacco Dragonite Holdings Ltd Ruyan

Swisher No E-Swisher

E-cigarette indicates electronic cigarette.
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consider it appropriate to include e-cigarettes under smokefree 
regulations,”118 supporting one of the e-cigarette companies’ 
key marketing messages that e-cigarettes can be used every-
where without the restrictions and social stigma of smoking.3,119

Policy Recommendations
E-cigarettes deliver lower levels of some of the toxins found 
in cigarette smoke. Main concerns about the potential of 
e-cigarettes to make a contribution to reducing the harm 
caused by cigarette smoking arise from effects on youth, dual 
use with cigarettes resulting in delayed or deferred quitting 
(among both adults and youth), and renormalization of smok-
ing behavior.

The ultimate effect of e-cigarettes on public health will 
depend on what happens in the policy environment. These 
policies should be implemented to protect public health:

•	 Prohibit the use of e-cigarettes anywhere that use of con-
ventional cigarettes is prohibited.

•	 Prohibit the sale of e-cigarettes to anyone who cannot 
legally buy cigarettes or in any venues where sale of con-
ventional cigarettes is prohibited.

•	 Subject e-cigarette marketing to the same level of restric-
tions that apply to conventional cigarettes (including no 
television or radio advertising).

•	 Prohibit cobranding e-cigarettes with cigarettes or mar-
keting in a way that promotes dual use.

•	 Prohibit the use of characterizing flavors in e-cigarettes, 
particularly candy and alcohol flavors.

•	 Prohibit claims that e-cigarettes are effective smoking 
cessation aids until e-cigarette manufacturers and com-
panies provide sufficient evidence that e-cigarettes can be 
used effectively for smoking cessation.

•	 Prohibit any health claims for e-cigarette products until 
and unless approved by regulatory agencies to scientific 
and regulatory standards.

•	 Establish standards for regulating product ingredients 
and functioning.

In addition to being important in their own right, should 
these policies be put in place together with polices designed 
to make combustible tobacco products (eg, cigarettes, cigars, 
cigarillos) less desirable and available, it is possible that cur-
rent conventional cigarette smokers who will not quit nicotine 
would shift to e-cigarettes without major dual use or youth 
initiation to nicotine addiction with e-cigarettes. Absent 
this change in the policy environment, it is reasonable to 
assume that the behavior patterns that have been observed 
for  e-cigarettes will persist, which makes it unlikely that 
they will contribute to reducing the harm of tobacco use and 
could increase harm by perpetuating the life of conventional 
cigarettes.

Conclusions
Although most of the discussion of e-cigarettes among health 
authorities has concentrated on the product itself, its potential 
toxicity, and use of e-cigarettes to help people quit smoking, 
the e-cigarette companies have been rapidly expanding using 
aggressive marketing messages similar to those used to promote 
cigarettes in the 1950s and 1960s. E-cigarette advertising is on 

television and radio in many countries that have long banned 
similar advertising for cigarettes and other tobacco products 
and may be indirectly promoting smoking conventional cig-
arettes. Although it is reasonable to assume that, if existing 
smokers switched completely from conventional cigarettes 
(with no other changes in use patterns) to e-cigarettes, there 
would be a lower disease burden caused by nicotine addiction, 
the evidence available at this time, although limited, points 
to high levels of dual use of  e-cigarettes with conventional 
cigarettes, no proven cessation benefits, and rapidly increas-
ing youth initiation with e-cigarettes. Although some cite a 
desire to quit smoking by using the e-cigarette, other common 
reasons for using the products are to circumvent smoke-free 
laws and to cut down on conventional cigarettes, which may 
reinforce dual use patterns and delay or deter quitting.

The trajectory of the dual use pattern among adults or chil-
dren is unclear, but studies of youth find that as many as one 
third of youth who use e-cigarettes have never smoked a con-
ventional cigarette. Nicotine is a highly addictive substance 
with negative effects on animal and human brain development, 
which is still ongoing in adolescence.120–123 Furthermore, high 
rates of dual use may result in greater total public health bur-
den and possibly increased individual risk if a smoker main-
tains an even low-level tobacco cigarette addiction for many 
years instead of quitting.

Although data are limited, it is clear that e-cigarette emissions 
are not merely “harmless water vapor,” as is frequently claimed, 
and can be a source of indoor air pollution. Smoke-free poli-
cies protect nonsmokers from exposure to toxins and encourage 
smoking cessation.124 One hundred percent smoke-free policies 
have larger effects on consumption and smoking prevalence,125 
as well as hospital admissions for myocardial infarction, stroke, 
and other cardiovascular and pulmonary emergencies,126 than 
weaker policies. Introducing e-cigarettes into clean air envi-
ronments may result in population harm if use of the product 
reinforces the act of smoking as socially acceptable or if use 
undermines the benefits of smoke-free policies.
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Questions About Smoking, Tobacco,  
and Health 

People have all sorts of questions about cigarettes, cigars, electronic cigarettes, spit and 
other types of smokeless tobacco, different tobacco products, nicotine, addiction, and 
quitting. Many of these questions are answered here.  

We also answer some questions about how smoking and tobacco can affect a person’s 
health, including the heart, circulation, and lungs. We discuss its effect on unborn babies 
and how it affects the risk of cancer and other diseases. 

Please see the “To learn more” section to see other tobacco-related subjects we cover in 
more detail in separate documents.   

Is smoking tobacco really addictive? 
Addiction is marked by the repeated, compulsive seeking or use of a substance despite its 
harmful effects and unwanted consequences. Addiction is mental or emotional 
dependence on a substance. Nicotine is the known addictive substance in tobacco, and 
researchers are looking for other substances that may also contribute to tobacco 
dependence.  

Regular use of tobacco products leads to addiction in many users. Nicotine is a drug 
found naturally in tobacco, which is as addictive as heroin or cocaine:  

• When taken in small amounts, nicotine creates pleasant feelings that make the smoker 
want to smoke more. It acts on the chemistry of the brain and central nervous system, 
affecting the smoker’s mood. Nicotine works very much like other addicting drugs, 
by flooding the brain’s reward circuits with dopamine (a chemical messenger). 
Nicotine also gives you a little bit of an adrenaline rush – not enough to notice, but 
enough to speed up your heart and raise your blood pressure. 

• Nicotine reaches the brain within seconds after taking a puff, and its effects start to 
wear off within a few minutes. This is what most often leads the smoker to light up 



again. If the smoker doesn’t smoke again soon, withdrawal symptoms start and get 
worse over time.  

• The typical smoker takes about 10 puffs from each cigarette. A person smoking a 
pack per day gets about 200 “hits” of nicotine each day.  

• Smokers usually become dependent on nicotine and suffer physical and emotional 
(mental or psychological) withdrawal symptoms when they stop smoking. These 
symptoms include irritability, nervousness, headaches, and trouble sleeping. The true 
marker for addiction, though, is that people still smoke even though they know 
smoking is bad for them – affecting their lives, their health, and their families in 
unhealthy ways. In fact, most people who smoke want to quit. 

Researchers are also looking at other chemicals in tobacco that make it harder to quit. In 
the brains of animals, tobacco smoke causes chemical changes that are not fully 
explained by the effects of nicotine.  

In one regular cigarette, the average amount of nicotine the smoker gets ranges between 
about 1 mg and 2 mg. But the cigarette itself contains more nicotine than this. The 
amount people actually take in depends on how they smoke, how many puffs they take, 
how deeply they inhale, and other factors. 

All forms of tobacco have nicotine and other chemicals which are easily absorbed 
through the lungs with smoking and through the mouth or nose with oral tobacco (spit, 
snuff, or smokeless tobacco). From these entry points, nicotine quickly spreads 
throughout the body.  

How powerful is nicotine addiction? 

About 70% of smokers say they want to quit and about half try to quit each year, but only 
4% to 7% succeed without help. This is because smokers not only become physically 
dependent on nicotine. There’s also a strong emotional (psychological) dependence; this 
is what leads to relapse after quitting. The smoker may link smoking with social activities 
and many other activities, too. Smokers also may use tobacco to help manage unpleasant 
feelings and emotions, which can become a problem for some smokers when they try to 
quit. All of these factors make smoking a hard habit to break. 

In fact, it may be harder to quit smoking than stop using cocaine or opiates like heroin. 
Researchers recently reviewed 28 different studies of people who were trying to quit 
using the substance they were addicted to. They focused on the people in the studies who 
didn’t get any medicines to help them quit. (Many of these people had other kinds of 
support for quitting, such as behavioral therapy, so success rates may have been higher 
than if they’d had no help at all.) About 18% were able to quit drinking, and more than 
40% were able to quit opiates or cocaine, but only 8% were able to quit smoking. 



What does nicotine do? 

Nicotine is a poison, and a large dose of nicotine can kill by stopping the muscles a 
person uses to breathe. But smokers usually take in much smaller amounts that the body 
can quickly break down and get rid of. The first dose of nicotine makes a person feel 
awake and alert, while later doses make them feel calm and relaxed.  

Nicotine can make new smokers, and regular smokers who get too much of it, feel dizzy 
or sick to the stomach. The resting heart rate for young smokers increases 2 to 3 beats per 
minute. Nicotine also lowers skin temperature and reduces blood flow in the legs and 
feet. It may play a role in increasing smokers’ risk of heart disease and stroke, but other 
substances in cigarette smoke likely play a bigger part.  

Many people mistakenly think that nicotine is the substance in tobacco that causes 
cancer. This belief may cause some people to avoid using nicotine replacement therapy 
when trying to quit. Nicotine is what helps get (and keep) people addicted to tobacco, but 
other substances in tobacco cause cancer.  

Research has shown that nicotine itself does affect the activities of certain normal cells 
and cancer cells. And some animal studies have shown that nicotine may help existing 
tumors grow and spread, but whether this happens in people is not yet known and more 
research is needed. 

Why do people start smoking? 
Most people start smoking as teens. Those who have friends and/or parents who smoke 
are more likely to start smoking than those who don’t. Some teens say that they “just 
wanted to try it,” or they thought it was “cool” to smoke.  

The tobacco industry’s ads, price breaks, and other promotions for its products are a big 
influence in our society. The tobacco industry spends billions of dollars each year to 
create and market ads that show smoking as exciting, glamorous, and safe.  

Despite the fact that cigarette brand product placement in movies was banned by the 1998 
Tobacco Master Settlement Agreement, cigarettes appeared in 2 out of 3 box office hit 
movies in 2005 – more than one-third of the movies were youth-rated films. The number 
of movies with tobacco-related scenes has gone down since 2005. But in 2010, more than 
30% of top-grossing movies rated G, PG, and PG-13 had tobacco scenes. The numbers of 
movies showing smokers started going up again in 2011 and 2012. And studies show that 
young people who see smoking in movies are more likely to start smoking. The 2014 
Surgeon General Report stated that cutting back smoking in movies aimed at youth (from 
275 exposures per year down to 10 or less) could reduce teen smoking as much as 18%. 



Another common way youth are exposed to tobacco is through the Internet, a largely 
unregulated source of entertainment. The effect the Internet has on teen smoking is an 
area of research interest. 

TV ads for smoking have been banned for many years, but films that show tobacco 
brands are much more likely to include smoking scenes as part of their TV trailers. This 
undercuts the intent of the TV ad ban.  

Who is most likely to become addicted? 

Anyone who starts using tobacco can become addicted to nicotine. Studies show that 
smoking is most likely to become a habit during the teen years. The younger a person is 
when they begin to smoke, the more likely they are to become addicted to nicotine.  

According to the 2012 Surgeon General’s Report, very few people start smoking after age 
25. Nearly 9 out of 10 adult smokers started by age 18, and 99% started by age 26. But a 
trend noted in 2012 suggests that more people 18 and older are becoming smokers. It 
seems that some people are postponing this habit, but the reasons for this are not clear. 

How many people use tobacco? 
Cigarette smoking has decreased among adults in the United States from about 42% of 
the population in 1965 to about 18% in 2012 (the latest year for which numbers are 
available).But it’s still the most common form of tobacco use in the US: about 42 million 
(somewhat fewer than1 in every 5) adults currently smoke cigarettes. About 21% of men 
and 16% of women were cigarette smokers in 2012. Education is linked to smoking rates, 
with lower smoking rates in groups with higher levels of education. More people smoke 
cigarettes in the Midwest (21%) and South (20%), and fewer smoke in the West (14%). 

Tobacco use does not end with cigarettes; other forms of tobacco use are common. In 
2013, a survey by the US Substance Abuse and Mental Health Administration reported 
that 13.4 million people smoked cigars, and 2.5 million people smoked tobacco in pipes. 
The same survey reported 9 million people used smokeless or spit tobacco.  

Is tobacco use common among young people? 

Yes. Tobacco use, including smoking cigarettes, cigars, e-cigarettes, and hookahs, as well 
as using chew or spit tobacco such as snus and snuff, is common among American youth, 
according to the most recent government surveys.  

Despite declines in recent years, in 2012 nearly 1 in 4 male high school students (23%) 
and nearly 1 in 5 female high school students (18%) were found to be current users of 
some type of tobacco.  



Nearly 1 in 7 students (14%) were considered current cigarette smokers. Typically, about 
half of these students report that they’ve tried to quit smoking during the past year.  

Cigar smoking was also common among high school students (about 8% of females and 
17% of males). Even though flavorings are no longer allowed in cigarettes, “little cigars” 
(which often look like brown cigarettes) are sold in candy and fruit flavors that appeal to 
youth. 

Also in 2012, about 7% of middle school students used some form of tobacco, with 
cigarettes (nearly 4%) being the most common. Almost 3% had smoked cigars. 

In both middle school and high school, tobacco use was higher among male students for 
all products.  

Behavioral problems have also been linked to smoking. Studies have shown that students 
who smoke are also more likely to use other drugs, get in fights, carry weapons, try to kill 
themselves, and take part in risky sex. 

What in tobacco smoke is harmful? 
Cigarettes, cigars, and pipe tobacco are made from dried tobacco leaves, and ingredients 
are added for flavor and to make smoking more pleasant. The smoke from these products 
is a complex mixture of chemicals produced by the burning of tobacco and its additives. 
Tobacco smoke is made up of more than 7,000 chemicals, including over 70 known to 
cause cancer (carcinogens). Some of these substances cause heart and lung diseases, too, 
and all of them can be deadly. You might be surprised to know some of the chemicals 
found in tobacco smoke include:  

• Cyanide 

• Benzene 

• Formaldehyde  

• Methanol (wood alcohol)  

• Acetylene (the fuel used in welding torches) 

• Ammonia  

Tobacco smoke also contains tar and the poison gases carbon monoxide and nitrogen 
oxide. The ingredient that produces the effect people are looking for is nicotine, an 
addictive drug and one of the harshest chemicals in tobacco smoke. 

The tobacco leaves used to make cigarettes and cigars contain radioactive materials; the 
amount depends on the soil the plants were grown in and fertilizers used. But this means 
that the smoke contains small amounts of radioactive material, too, which smokers take 
into their lungs as they inhale. These radioactive particles build up in the lungs, and over 
time can mean a big dose of radiation. This may be another key factor in smokers getting 
lung cancer.  



Does smoking cause cancer? 
Yes. Smoking accounts for at least 30% of all cancer deaths in the United States. It 
causes 87% of lung cancer deaths in men and 70% in women. Smoking also causes 
cancers of the nasopharynx (upper throat), nasal cavity, paranasal sinuses, lip, larynx 
(voice box), mouth, pharynx (throat), esophagus (swallowing tube), and bladder. It also 
has been linked to the development of cancers of the pancreas, cervix, ovary, colorectum, 
kidney, stomach, and some types of leukemia. Cigarettes, cigars, pipes, and spit and other 
types of smokeless tobacco all cause cancer. There is no safe way to use tobacco. 

How does tobacco smoke affect the lungs? 
Damage to the lungs begins early in smokers, and cigarette smokers have a lower level of 
lung function than non-smokers of the same age. Lung function continues to worsen as 
long as the person smokes, but it may take years for the problem to become noticeable 
enough for lung disease to be diagnosed. Smoking causes many lung diseases that can be 
nearly as bad as lung cancer.  

Chronic obstructive pulmonary disease 

Chronic obstructive pulmonary disease (COPD) is a name for long-term lung disease 
which includes both chronic bronchitis and emphysema (discussed below). Here are some 
facts about COPD: 

• More than 12 million people in the United States suffer from COPD. Another 12 
million may have the disease and not suspect it because they don’t know the early 
warning signs. 

• COPD is the third leading cause of death in the United States.  

• More women die from COPD than men.  

• Smoking is the main risk factor for COPD -- about 80-90% of COPD deaths are 
caused by smoking.  

• The longer and heavier a person smokes, the higher their COPD risk. 

• There’s no cure for COPD. 

COPD most often starts unnoticed in young smokers, and usually gets far worse before 
it’s diagnosed. Noises in the chest (such as wheezing, rattling, or whistling), shortness of 
breath during activity, and coughing up mucus (phlegm) are some of the early signs of 
COPD.  



Over time, COPD can make it hard to breathe even at rest. It limits activities and causes 
serious health problems. The late stage is one of the most miserable of all illnesses. It 
makes people gasp for breath and feel as if they are drowning. 

Chronic bronchitis 

Chronic bronchitis is a type of COPD, a disease where the airways make too much 
mucus, forcing the person to cough it out. It’s a common problem for smokers. The 
airways become inflamed (swollen) and the cough becomes chronic (long-lasting). The 
symptoms can get better at times, but the cough keeps coming back. Airways get blocked 
by scar tissue and mucus, which can lead to bad lung infections (pneumonia).  

There’s no cure for chronic bronchitis, but quitting smoking can help keep symptoms 
under control. Quitting smoking also helps keep the damage from getting worse. 

Emphysema 

Smoking is also the major cause of emphysema, the other type of COPD, which slowly 
destroys a person’s ability to breathe. Oxygen gets into the blood by moving across a 
large surface area in the lungs. Normally, thousands of tiny sacs make up this surface. In 
emphysema, the walls between the sacs break down and create larger but fewer sacs. This 
decreases the lung surface area, which lowers the amount of oxygen reaching the blood. 
Over time, the lung surface area can become so small that a person with emphysema must 
work very hard to get enough air, even when at rest.  

Signs of late emphysema may include a cough that doesn’t go away (which is often 
dismissed as “smoker’s cough”), shortness of breath even when lying down, feeling tired, 
and weight loss. People with emphysema are at risk for many other problems linked to 
weak lung function, including pneumonia. In later stages of the disease, patients can only 
breathe comfortably with the help of an oxygen tube under the nose.  

Emphysema cannot be cured or reversed, but it can be treated and slowed down if the 
person stops smoking. 

Why do smokers have “smoker’s cough?” 
Tobacco smoke has many chemicals and particles that irritate the airways and lungs. 
When a smoker inhales these substances, the body tries to clear them by making mucus 
and coughing.  

The early morning smoker’s cough happens for many reasons. Normally, tiny hair-like 
formations (called cilia) beat outward and sweep harmful material out of the lungs. But 
tobacco smoke slows the sweeping action, so some of the particles in the smoke stay in 
the lungs and mucus stays in the airways. While a smoker sleeps (and doesn’t smoke), 
some cilia recover and start working again. After waking up, the smoker coughs because 



the lungs are trying to clear away the irritants and mucus that built up from the day 
before.  

The cilia will completely stop working after they’ve been exposed to smoke for a long 
time. Then the smoker’s lungs are even more exposed and prone to infection and 
irritation. So-called “smoker’s cough” can be an early sign of COPD (see above, 
“Chronic obstructive pulmonary disease” in the section “How does tobacco smoke affect 
the lungs?”) 

If you smoke but don’t inhale, is there any 
danger? 
Yes. Wherever smoke touches living cells, it does harm. Even smokers who don’t inhale 
are breathing secondhand smoke. They are at risk for lung cancer and other diseases 
caused by secondhand smoke.  

Pipe and cigar smokers, who often don’t inhale the smoke directly from the burning 
tobacco, are at an increased risk for lip, mouth, tongue, and some other cancers, too. See 
our document Secondhand Smoke for more information. 

Does smoking tobacco affect your heart? 
Yes. Smoking tobacco increases the risk of heart disease, which is the number one cause 
of death in the United States. Smoking, high blood pressure, high cholesterol, physical 
inactivity, obesity, and diabetes are all risk factors for heart disease. But the biggest risk 
factor for sudden death from a heart attack is cigarette smoking.  

A smoker who has a heart attack is more likely to die within an hour of the heart attack 
than a non-smoker. Surprisingly, very low levels of tobacco smoke can harm the heart, 
even amounts that are too low to cause lung disease. 

How does smoking affect pregnant women 
and their babies? 
Pregnant women who smoke risk the health and lives of their unborn babies. Smoking 
during pregnancy is linked with a greater chance of miscarriage, premature delivery, 
stillbirth, infant death, low birth-weight, and sudden infant death syndrome (SIDS). Up to 
5% of infant deaths could be prevented if pregnant women did not smoke. Many women 
know about some of these hazards, and most try to stop smoking when they find out 
they’re pregnant. 



When a pregnant woman smokes, she’s smoking for 2. The nicotine, carbon monoxide, 
and other harmful chemicals enter her bloodstream, go into the baby’s body, and keep it 
from getting the vital nutrients and oxygen it needs for growth.  

Breast-feeding is the best way to feed a new baby. But mothers who smoke expose the 
baby to nicotine and other substances through breast milk. Nicotine can cause unwanted 
symptoms in the baby, such as restlessness, a faster heartbeat, and shorter sleep times. 
Some studies have suggested that more mothers who smoke report colicky babies, but 
other studies have found more factors are likely to be involved. It’s best not to smoke 
while breast feeding. But breast feeding is thought to be healthier for the baby than the 
bottle, even when the mother smokes. Women who can’t quit right away can: 

• Make their homes smoke-free to keep the child away from second hand smoke  

• Smoke just after breast-feeding to give the body more time to clear nicotine from 
breast milk  

• Cut back on their smoking as much as possible 

Some research has also suggested that children whose mothers smoked while pregnant or 
who have been exposed to secondhand smoke, even in small amounts, may be slower 
learners in school. They may be shorter and smaller than children of non-smokers. They 
are also more likely to smoke when they get older.  

What are some of the short- and long-term 
effects of smoking tobacco? 
Smoking causes many types of cancer. But cancers account for only about half of the 
deaths linked to smoking. Long-term, smoking is also a major cause of heart disease, 
aneurysms, bronchitis, emphysema, and stroke. It also makes pneumonia and asthma 
worse. Smoking is linked to about half of the gum disease in the United States, which 
means more tooth loss and mouth surgery. Wounds take longer to heal and the immune 
system may not work as well in people who smoke.  

Smoking also damages the arteries. This is why many vascular surgeons refuse to operate 
on patients with peripheral artery disease (poor blood circulation in the arms and legs) 
unless they stop smoking. And male smokers have a higher risk of sexual impotence 
(erectile dysfunction) the longer they smoke.  

Smoking also causes many short-term effects, such as poor lung function. This is why 
smokers often suffer shortness of breath and nagging coughs. They often tire quickly 
during physical activity. Some other common short-term effects include decreased sense 
of smell and taste, premature aging of the skin, bad breath, and stained teeth. 



What are the chances that smoking will kill 
you? 
About half of the people who keep smoking will die because of it. In the United States, 
tobacco causes nearly 1 in 5 deaths, or about 480,000 premature deaths each year –almost 
half a million in the US alone. Smoking is the single most preventable cause of death in 
our society. 

On a larger scale, tobacco causes 6 million premature deaths world-wide each year. By 
2030, this number is expected to increase to 8 million if current smoking trends continue. 

Is secondhand (environmental) tobacco 
smoke dangerous? 
There’s no safe level of exposure for secondhand smoke (SHS), which is also called 
environmental tobacco smoke. Passive smoking (inhaling secondhand smoke) happens 
when non-smokers breathe other people’s tobacco smoke. This includes mainstream 
smoke (smoke that’s exhaled into the air by smokers) and sidestream smoke (smoke that 
comes directly from the burning tobacco).  

SHS contains the same harmful chemicals the smokers inhale. It’s known to cause lung 
cancer in non-smokers, and has been linked to other cancers and health problems in non-
smokers, too. Children and babies are at special risk: those who breathe secondhand 
smoke are more likely to get sick and even die than children who aren’t around SHS. 

Please see our document called Secondhand Smoke to learn more. 

Am I at risk for lung cancer from smoke 
odors on clothing or from being in a room 
that still smells like tobacco smoke? 
There are no medical research reports on the cancer-causing effects of cigarette odors, but 
research does show that secondhand smoke (SHS) can seep into hair, clothing, dust, and 
other surfaces. Researchers call this “thirdhand” smoke. It refers to particles that are left 
on surfaces after you can no longer see the smoke. These particles can become airborne 
again when disturbed, or they can be picked up by people (especially babies and small 
children) who touch the surfaces and get particles on their hands and bodies.  

Polycyclic aromatic hydrocarbons (PAHs) are known carcinogens that have been found 
in settled house dust in the homes of smokers. Studies in mice and in the lab have 
suggested that these substances still have effects and may cause harm if ingested, but 



human studies have not been done. Though the cancer-causing effects of thirdhand 
smoke is not known, this is an active area of tobacco research. 

For more information, see our document called Secondhand Smoke. 

How does tobacco use affect the economy? 
The tobacco industry is one of the most profitable businesses in the US, making billions 
of dollars every year. But the costs of smoking are far higher than the income from 
cigarette sales. The US Centers for Disease Control & Prevention estimated that in 2004, 
smoking led to health costs and productivity losses totaling an average of $10.47 per pack 
sold and used in the US.  

More recent numbers show that annual smoking-attributable economic costs in the US 
are estimated to be between $289 to 332.5 billion. This total includes: 

• $132.5 to 175.9 billion for direct medical care of adults  

• $151 billion for lost productivity due to premature deaths 

• $5.6 billion for lost productivity due to exposure to secondhand smoke 

What’s being done to protect people from the 
hazards of smoking? 

Tobacco labels 

Since 1966, the US Surgeon General’s health warnings have been required on all 
cigarette packages and, since 1987, on all spit or oral tobacco products. Since 2001, the 7 
major cigar manufacturers in the United States have provided 5 health warnings that 
rotate on cigar labels. These labels are much like those on cigarette packages. 

On June 21, 2011, the Food and Drug Administration (FDA) announced its selection of 9 
larger, more prominent, color graphic cigarette health warnings. As of September 2012, 
all cigarettes for sale or distribution in the United States were to be packaged or 
advertised with these new cigarette health warnings and a stop smoking hotline number. 
Studies have shown that viewers had a stronger response to the pictures than to written 
warnings. But tobacco companies successfully sued to have this requirement put on hold. 

Advertising 

Congress banned cigarette advertising on TV and radio in 1971 and spit tobacco 
advertising in 1987. The American Legacy Foundation and many states have made anti-



smoking public service messages that are featured on television, radio, and billboards. 
Some tobacco companies have come up with their own ads, which appear to be anti-
smoking, but seem to actually promote a more favorable attitude toward the tobacco 
industry. The new FDA regulations mentioned above require that any tobacco ad use 
20% of its ad space to display warnings about the dangers of smoking. 

New laws affect tobacco marketing 

The Family Smoking Prevention and Tobacco Control Act went into effect in October 
2009. This law gives the Food and Drug Administration (FDA) power to regulate tobacco 
products in the United States. 

One of the goals of the law is to restrict the marketing and advertising of tobacco 
products. Colorful ads and store displays are no longer permitted. Only black and white 
text ads are allowed. And in 2010, it became illegal to place outdoor tobacco ads within 
1,000 feet of schools and playgrounds. 

Taxes 

Taxes on cigarettes have risen in many states in recent years. These increased costs have 
been shown to discourage young people from starting to smoke and encourage smokers 
to quit. As of early 2014, the federal cigarette tax is $1.01 per pack. State taxes on 
tobacco vary from as low as 17 cents (in Missouri) to up to $4.35 a pack (in New York). 

Nearly all states and Washington DC levy their own taxes on other tobacco products such 
as cigars, pipe tobacco, snuff, and chewing tobacco. As of 2014, Pennsylvania charges no 
state tax on non-cigarette tobacco products, while Minnesota and Washington both 
charge 95% of the wholesale price of the tobacco product in taxes. 

Smoking bans 

Laws in all 50 states and the District of Columbia restrict or do not allow smoking in 
certain public places. These laws range from simple restrictions, such as designated areas 
in state or local government buildings, to laws that ban smoking in all public places and 
workplaces. Federal buildings are required to be smoke-free. Smoking is also banned on 
all domestic airplane flights. 

According to the US Surgeon General, smoke-free policies that ban smoking in all indoor 
areas are the only way to be sure that people are not exposed to secondhand smoke at 
work and in other public places. 



Are spit tobacco and snuff safe alternatives 
to smoking? 
Many terms are used to describe tobacco that’s put in the mouth, such as spit, oral, 
smokeless, chewing, and snuff tobacco. Using any kind of spit or smokeless tobacco is a 
major health risk. It’s less lethal than smoking tobacco, but less lethal is a far cry from 
safe. 

Overall, people who dip or chew get about the same amount of nicotine as regular 
smokers. The most harmful cancer-causing substances in spit tobacco are tobacco-
specific nitrosamines (TSNAs) which have been found at levels 100 times higher than the 
nitrosamines that are allowed in bacon, beer, and other foods. These carcinogens cause 
lung cancer in lab animals, even when injected rather than inhaled. 

The juice from smokeless tobacco is absorbed directly through the lining of the mouth. 
This causes sores and white patches (called leukoplakia) that often lead to cancer of the 
mouth.  

People who use spit and other types of smokeless tobacco greatly increase their risk of 
other cancers, including those of the mouth, pharynx (throat), esophagus (the swallowing 
tube that connects the mouth and the stomach), stomach, and pancreas. Other effects of 
using spit tobacco include chronic bad breath, stained teeth and fillings, gum disease, 
tooth decay, tooth loss, tooth abrasion, and loss of bone in the jaw. Users may also have 
problems with high blood pressure and may be at increased risk for heart disease. 

For more details, please read our document called Smokeless Tobacco. 

What is snus? Is it safe? 

Snus (sounds like “snoose”) is a type of moist snuff first used in Sweden. It’s often 
flavored with spices or fruit, and is usually packaged like small tea bags. It’s also sold 
loose, as a moist powder. Like snuff and other spit tobaccos, snus is held between the 
gum and mouth tissues where the juice is absorbed into the body.  

Because it’s steam-heated rather than fermented, Swedish snus has fewer tobacco-
specific nitrosamines (TSNAs) that are known to cause cancer (see above). In the US, 
snus is not labeled as to processing or TSNA content. The TSNA levels in US brands 
have been tested and they vary by region of the country and over time, as formulas 
change. The type of snus made in Sweden may cause less cancer than other snuff, but that 
still doesn’t mean snus is safe. This is especially true in the US, where the TSNA levels 
are unknown. 

Snus users may have a higher risk of cancer of the pancreas than non-users. They also get 
sores or spots in the mouth (lesions) where the snus is held. It appears that snus users may 



have mouth cancer more often than non-users, though more studies need to be done to 
confirm this. 

You can learn more about snus in Smokeless Tobacco. 

What are the health risks of smoking pipes 
or cigars? 
Many people view cigar smoking as less dangerous than cigarette smoking. Yet one large 
cigar can contain as much tobacco as an entire pack of cigarettes.  

Small cigars are close to cigarettes in size and contain similar amounts of tobacco. Even 
though many people don’t think of them when they hear the word “cigar,” smaller cigars 
are all too common today. You can even find them at gas stations and convenience stores. 

Most of the same cancer-causing substances found in cigarettes are found in cigars. Big 
cigars have as much nicotine as several cigarettes, which can cause addiction. Smaller 
cigars often have filters and are inhaled in much the same way as cigarettes. Many young 
people use them exactly like cigarettes, and the risk factors are expected to be the same. 

Smoking cigars causes cancers of the lung, lip, tongue, mouth, throat, larynx (voice box), 
esophagus (swallowing tube), and has been linked to cancers of the bladder and pancreas.  

Cigar smokers who inhale and smoke several cigars a day are also at increased risk for 
heart disease, blood vessel disease, and chronic lung disease. Those who don’t inhale are 
exposed to secondhand smoke, which also has many health risks. 

Pipe smokers have an increased risk of dying from cancers of the lung, lip, throat, 
esophagus, larynx, pancreas, and colon and rectum. They also have an increased risk of 
dying of heart disease, stroke, and chronic lung disease. The level of these risks seems to 
be about the same as that for cigar smokers. 

Smoking cigars or pipes is not a safe alternative to smoking cigarettes.  

To learn more, please see our document called Cigar Smoking. 

What about electronic cigarettes? Aren’t they 
safe? 
Electronic cigarettes or e-cigarettes are designed to look like cigarettes, right down to the 
glowing tip. When the smoker puffs on it, the system delivers a mist of liquid, flavorings, 
and nicotine that looks something like smoke. The smoker inhales it like cigarette smoke, 
and the nicotine is absorbed into the lungs. The e-cigarette is usually sold as a way for a 



smoker to get nicotine in places where smoking is not allowed. Some people think they 
can be used to help people give up tobacco. 

The makers of e-cigarettes say that the ingredients are “safe,” but this only means the 
ingredients have been found to be safe to eat. Inhaling a substance is not the same as 
swallowing it. There are questions about how safe it is to inhale some substances in the e-
cigarette vapor into the lungs. And e-cigarettes are not labeled with their ingredients, so 
the user doesn’t know what’s in them. The amounts of nicotine and other substances a 
person gets from each cartridge are also unclear.  

A study done by the FDA found cancer-causing substances in half the e-cigarette samples 
tested. Other impurities were also found, including one sample with diethylene glycol, a 
toxic ingredient found in antifreeze.  

Studies have shown that e-cigarettes can cause short-term lung changes that are much 
like those caused by regular cigarettes. But long-term health effects are still unclear. This 
is an active area of research, but the safety of these products is currently unknown.  

We do know that electronic cigarettes are designed to deliver nicotine, and nicotine is 
addictive. This strongly suggests that e-cigarette use will lead to dependence, unless the 
user weans him or herself from them. A CDC survey published in 2013 showed that e-
cigarette use in middle school and high school students doubled between 2011 and 2012, 
with 10% of high school students and 3% of middle school kids using them and risking 
addiction to nicotine. Among high school students, 80% smoked regular cigarettes and 
used e-cigarettes at the same time.  

Because the American Cancer Society doesn’t yet know whether e-cigarettes are safe and 
effective, we cannot recommend them to help people quit smoking. There are proven 
methods available to help people quit, including pure forms of inhalable nicotine as well 
as nasal sprays, gums, and patches.  

Until electronic cigarettes are scientifically proven to be safe and effective, ACS will 
support the regulation of e-cigarettes and laws that treat them like all other tobacco 
products. 

The e-cigarette boom is now spawning sales of electronic cigars, e-hookahs (see the 
section “What about more exotic forms of smoking tobacco, such as clove cigarettes, 
bidis, and hookahs?”), and other special devices designed to reproduce different types of 
smoking using vaporized liquids. Even less is known about their ingredients and safety 
than about e-cigarettes. Like e-cigarettes, these new products need to be researched and 
regulated. 

Is dissolvable tobacco safe? 
Flavored, dissolvable tobacco products are becoming more and more popular among 
youth and current smokers facing smoking bans. In fact, they are often marketed as an 



alternative to smoking in places where smoking is prohibited. These products deliver 
nicotine as they dissolve or melt in the user’s mouth. They currently appear in various 
United States markets as strips, orbs, sticks, and lozenges. 

These products are new to the US market, and little research is available on them at this 
time. Studies have shown that the main ingredients are nicotine and then flavoring 
compounds or binders.  

Little is known about the health effects of these products, but it’s clear that they are 
another way for people, especially youth, to experiment with tobacco products and 
become addicted to nicotine. (See “What does nicotine do?” in the section “Is smoking 
tobacco really addictive?” for more about this.) 

What about more exotic forms of smoking 
tobacco, such as clove cigarettes, bidis, and 
hookahs? 
Many forms of flavored tobacco have become popular, especially among younger people. 
Flavored cigars, clove cigarettes, bidis, and hookahs often appeal to those who want 
something a little different. They also give young people another way to experiment with 
tobacco.  

The false image of these products as clean, natural, and safer than regular cigarettes 
seems to attract some who may otherwise not start smoking. But these products carry 
many of the same risks of cigarettes and other tobacco products, and each has its own 
additional problems linked to it. 

Flavored cigars 

As of October 2009, federal laws have banned flavored cigarettes. It’s not illegal to have 
or smoke them, but it is illegal to sell them in the United States. Tobacco companies are 
working around this by making flavored small cigars as a replacement product, and kids 
and young adults are using them. See our documents Cigar Smoking and Child and Teen 
Tobacco Use to learn more. 

Clove cigarettes 

Clove cigarettes, also called kreteks (kree-teks), originated in Indonesia and other 
Southeast Asian countries. They contain 60% to 70% tobacco and 30% to 40% ground 
cloves, clove oil, and other additives. The chemicals in cloves have been linked to asthma 
and other lung diseases.  



Users often have the mistaken notion that smoking clove cigarettes is safer than smoking 
regular cigarettes. But this is a tobacco product with the same health risks as cigarettes. In 
fact, clove cigarettes have been shown to deliver more nicotine, carbon monoxide, and tar 
than regular cigarettes. 

Bidis 

Bidis or “beedies” are flavored cigarettes that originated in India and other Southeast 
Asian countries. They are hand-rolled in an unprocessed tobacco leaf and tied with 
colorful strings on the ends. Their popularity has grown in part because they come in 
many candy-like flavors (strawberry, vanilla, licorice, and grape), and because they tend 
to cost less than regular cigarettes.  

Even though bidis contain less tobacco than regular cigarettes, they deliver higher levels 
of nicotine (the addictive substance in tobacco) and other harmful substances, such as tar, 
ammonia, and carbon monoxide. The higher nicotine levels give the smoker a quick buzz. 
Because they are thinner than regular cigarettes, they require about 3 times as many puffs 
per cigarette. They are unfiltered. 

Bidis seem to have all of the same health risks of regular cigarettes, if not more. Bidi 
smokers have much higher risks of heart attacks, emphysema, chronic bronchitis, and 
cancer than non-smokers. 

Hookah (water pipes) 

Hookah (or narghile, pronounced nar-guh-lee) smoking started in the India and the 
Middle East. Users burn flavored tobacco (called shisha [she-shuh]) in a water pipe and 
inhale the smoke through a long hose. It has become popular among young people.  

Hookah smoking is usually a social event in which smokers talk as they pass the pipe 
around. It’s thought of as a safer alternative to cigarettes because the percentage of 
tobacco in the product smoked is low and people think the water filters out the toxins. 
This is false. The water does not filter out many of the toxins. In fact, hookah smoke 
contains more toxins such as nicotine, carbon monoxide, tar, heavy metals, and other 
hazardous substances, than cigarette smoke. And users breathe in secondhand smoke, as 
well as toxins released from the heat sources used to burn hookah tobacco. It has been 
suggested that in a typical 1-hour hookah smoking session, users may breathe in 100 to 
200 times the amount of smoke, 9 times the amount of carbon dioxide, and nearly twice 
the amount of nicotine they would get from one cigarette. 

Several types of cancer have been linked to hookah smoking, including lung, mouth, and 
bladder cancer. Hookah use is also linked to other unique risks not found with cigarette 
smoking. For example, infectious diseases can be spread by sharing the pipe or through 
the way the tobacco is prepared. 



Advertisers now offer newer forms of hookah smoking that can include steam stones or 
even battery powered hookah pens. Both of these create a vapor that is inhaled, which 
makes them more much like electronic cigarettes. Some are advertised as being purer and 
healthier alternatives to regular hookahs, even though less is known about them. 

Bottom line 

All forms of tobacco are dangerous. Even if the health risks were smaller for some 
tobacco products as opposed to others, all tobacco products contain nicotine, which can 
lead to increased use and addiction. Tobacco is not safe in any amount or form. 

What can I do to help with any damage that 
may have been caused by smoking? 
If you use or have used tobacco, tell your health care provider so he or she can be sure 
that you get the right preventive health care. It’s well known that tobacco use puts you at 
risk for certain illnesses. This means part of your health care should focus on related 
screening and preventive measures to help you stay as healthy as possible. For example, 
you will want to be sure that you regularly check the inside of your mouth for any 
changes, and have your mouth checked by a doctor or dentist if you do find any changes 
or problems. The American Cancer Society recommends that regular check-ups include 
exams of the mouth. By doing this, tobacco users may be able to find changes such as 
leukoplakia (white patches on the mouth membranes) early. This may help prevent oral 
cancer. 

You should also be aware of any of the following:  

• Any change in a cough (for instance, you cough up more mucus than usual) 

• A new cough 

• Coughing up blood 

• Hoarseness 

• Trouble breathing 

• Less tolerance for exercise (getting out of breath easily when active) 

• Wheezing, whistling, or rattling with breathing 

• Headaches 

• Chest pain 



• Loss of appetite 

• Weight loss 

• General fatigue (feeling tired all the time) 

• Frequent or repeated respiratory infections  

Any of these could be signs of lung cancer or a number of other lung problems, and you 
should see a doctor right away.  

Older people who are at higher risk for lung cancer because they’ve been long-term 
heavy smokers may want to discuss with their doctors whether screening is appropriate 
for them. The American Cancer Society has guidelines on the use of low dose computed 
tomography (CT) to screen for lung cancer in certain people at high risk. For more 
detailed information on this, please see Lung Cancer Prevention and Early Detection. 

Remember that tobacco users have a higher risk for other cancers too, depending on the 
way they use tobacco. You can learn more about the types of cancer you may be at risk 
for by reading our document that discusses the type of tobacco you use (for example, 
Smokeless Tobacco, Cigar Smoking, or Cigarette Smoking). Other risk factors for these 
cancers may be more important than your use of tobacco, but you should know the 
additional risks that might apply to you. 

If you’re concerned about your health because of your tobacco use, see a health care 
provider as soon as possible. Taking care of yourself, talking to a doctor about screening 
tests that may be right for you, and getting treatment for early problems will give you the 
best chance for treatment success. The best way, though, to take care of yourself and 
decrease your risk for life-threatening lung problems is to quit using tobacco. 

Can quitting really help a lifelong smoker? 
Yes. It’s never too late to quit using tobacco. The sooner smokers quit, the more they can 
reduce their chances of getting cancer and other diseases. Within minutes of smoking the 
last cigarette, the body begins to recover: 

20 minutes after quitting 

Your heart rate and blood pressure drop. 

(Effect of smoking on arterial stiffness and pulse pressure amplification, Mahmud 
A, Feely J. 2003. Hypertension:41:183) 

12 hours after quitting 

The carbon monoxide level in your blood drops to normal. 



(US Surgeon General’s Report, 1988, p. 202) 

2 weeks to 3 months after quitting 

Your circulation improves and your lung function increases. 

(US Surgeon General’s Report, 1990, pp.193, 194,196, 285, 323) 

1 to 9 months after quitting 

Coughing and shortness of breath decrease; cilia (tiny hair-like structures that move 
mucus out of the lungs) start to regain normal function in the lungs, increasing the ability 
to handle mucus, clean the lungs, and reduce the risk of infection. 

(US Surgeon General’s Report, 1990, pp. 285-287, 304) 

1 year after quitting 

The excess risk of coronary heart disease is half that of a continuing smoker’s. 

(US Surgeon General’s Report, 2010, p. 359) 

5 years after quitting 

Risk of cancer of the mouth, throat, esophagus, and bladder are cut in half. Cervical 
cancer risk falls to that of a non-smoker. Stroke risk can fall to that of a non-smoker after 
2-5 years.  

(A Report of the Surgeon General: How Tobacco Smoke Causes Disease - The 
Biology and Behavioral Basis for Smoking-Attributable Disease Fact Sheet, 2010; 
Tobacco Control: Reversal of Risk After Quitting Smoking. IARC Handbooks of 
Cancer Prevention, Vol. 11. 2007, p 341) 

10 years after quitting 

The risk of dying from lung cancer is about half that of a person who is still smoking. 
The risk of cancer of the larynx (voice box) and pancreas decreases. 

(A Report of the Surgeon General: How Tobacco Smoke Causes Disease - The 
Biology and Behavioral Basis for Smoking-Attributable Disease Fact Sheet, 2010; 
and US Surgeon General’s Report, 1990, pp. vi, 155, 165) 

15 years after quitting 

The risk of coronary heart disease is that of a non-smoker’s. 

(Tobacco Control: Reversal of Risk After Quitting Smoking. IARC Handbooks of 
Cancer Prevention, Vol. 11. 2007. p 11) 

These are just a few of the benefits of quitting smoking for good. Quitting smoking 
lowers the risk of diabetes, lets blood vessels work better, and helps the heart and lungs.  



Life expectancy for smokers is at least 10 years shorter than that of non-smokers. 
Quitting smoking before the age of 40 reduces the risk of dying from smoking-related 
disease by about 90%. Quitting while you are younger will reduce your health risks more, 
but quitting at any age can give back years of life that would be lost by continuing to 
smoke. 

Are there benefits of quitting that I’ll notice 
right away? 
Kicking the tobacco habit offers some rewards that you’ll notice right away and some 
that will show up more slowly over time. These benefits can improve your day-to-day life 
a lot. 

• Food will taste better.  

• Your sense of smell returns to normal.  

• Your breath, hair, and clothes smell better. 

• Your teeth and fingernails stop yellowing. 

• Ordinary activities leave you less out of breath (for example, climbing stairs or light 
housework).  

• You can be in smoke-free buildings without having to go outside to smoke. 

Quitting also helps stop the damaging effects of tobacco on how you look, including 
premature wrinkling of your skin, gum disease, and tooth loss.  

Suppose I smoke for a while and then quit? 
It’s much better to never start smoking – and avoid becoming addicted to nicotine – than 
it is to smoke with the plan to quit later. The best choice you can make is to refuse to use 
any and all forms of tobacco.  

Smoking begins to cause damage right away, and it’s highly addictive. The same is true 
for other forms of tobacco. Studies have found that tobacco is as addictive as heroin, 
cocaine, or alcohol. Nicotine creates a tolerance in the body and promotes psychological 
dependence. It’s the most common form of drug addiction in the United States. This 
makes it much harder to quit, but with the right support it can be done. When an ex-
smoker uses tobacco, even years after quitting, the body reacts the same way it did when 
the person was smoking, which is why many people go right back to their former habit. 
Don’t think you can smoke for a short while and quit when you want to – it’s rarely that 
easy. 



How do people quit tobacco? 
Quitting tobacco is not easy. Most people have to try many times before they are able to 
quit for good. There are many ways to quit. For example, some are able to stop “cold 
turkey,” some take part in the Great American Smokeout®, and some people quit by using 
other methods.  

There’s no one best way to quit. Quitting for good often means using 3 or more methods, 
including step-by-step manuals, self-help groups, counseling, toll-free phone-based 
counseling programs, online support, and/or nicotine replacement therapies or other 
medicines.  

No matter which methods are used, people trying to quit tobacco need more than one way 
to approach quitting. Tobacco users must deal with the physical symptoms caused by 
withdrawal from nicotine, which usually last a few days to a couple of weeks. They also 
need to deal with the emotional, psychological, and mental dependence. People who quit 
for good find ways to deal with pressure, stress, and emotional pain without smoking. 
The mental and psychological craving can cause relapse even years later – that’s how 
addictive nicotine is! For more information on quitting and treatments that can be used to 
help, see our documents called Guide to Quitting Smoking and Guide to Quitting 
Smokeless Tobacco. 

Where can I go for help quitting tobacco? 
It’s hard to stop using tobacco, but you can do it! More than 50 million Americans have 
quit smoking for good, and now there are more former smokers than current smokers in 
the US. People are breaking free of other forms of tobacco, too. Many organizations offer 
information, counseling, and other services on how to quit, as well as information on 
where to go for help. Other good resources for finding help include your doctor, dentist, 
local hospital, or employer. 

If you want to quit tobacco and need help, contact one of 
these organizations: 

American Cancer Society 
Toll-free number: 1-800-227-2345 
Website: www.cancer.org  

Your state tobacco cessation line (in collaboration with Centers for Disease Control 
and Prevention Office on Smoking and Health) 
Toll-free quit support line: 1-800-784-8669 (1-800-QUIT-NOW) 
TTY: 1-800-332-8615 
Quitting help website: www.cdc.gov/tobacco/quit_smoking/how_to_quit/index.htm 



National Cancer Institute  
Free tobacco quit line: 1-877-448-7848 (1-877-44U-QUIT) (also available in Spanish) 
Smoking cessation website: www.smokefree.gov 

Nicotine Anonymous (NicA) 
Toll-free number: 1-877-879-6422 (1-877-TRY-NICA) 
Website: www.nicotine-anonymous.org 

QuitNet 
Website: www.quitnet.com 

To learn more 

More information from your American Cancer Society 

Here is more information you might find helpful. You also can order free copies of our 
documents by our toll-free number, 1-800-227-2345, or read many of them on our 
website, www.cancer.org. 

Trying to quit or help someone else quit? 

Guide to Quitting Smoking (also in Spanish) 

Guide to Quitting Smokeless Tobacco 

Increase Your Chances of Quitting Smoking 

Quitting Smoking – Help for Cravings and Tough Situations (also in Spanish) 

Helping a Smoker Quit: Dos and Don’ts 

More about smoking and tobacco use 

Cigar Smoking (also in Spanish) 

Cigarette Smoking (also in Spanish) 

Smokeless Tobacco 

Secondhand Smoke (also in Spanish) 

Child and Teen Tobacco Use (also in Spanish) 

Women and Smoking (also in Spanish) 

Tobacco and the LGBT Community 



Death and harm from smoking 

Smoking and Cancer Mortality Summary Table 

Tobacco-Related Cancers Fact Sheet 

No matter who you are, we can help. Contact us anytime, day or night, for information 
and support. Call us at 1-800-227-2345 or visit www.cancer.org.  
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Electronic cigarettes, promoted as a healthier alternative to tobacco, are getting
powerful new backers with an unhealthy reputation: big tobacco companies.

The development points to ways Big Tobacco is moving to turn the young
e-cigarette market to its advantage.

E-cigarettes have become an overnight sensation, with $2.5 billion in sales,
though that is a tiny fraction of the smoking industry. The devices have also
touched off a public health debate. Some argue that e-cigarettes, which vaporize
nicotine, offer a less dangerous alternative to cigarettes. Others warn there is
insufficient evidence on the product’s health risks and whether e-cigarettes are
prompting people to quit smoking.

In fact, the tobacco companies say they do not yet see evidence that most
smokers are captivated by e-cigarettes, but they could become so.

A subsidiary of Reynolds American, which is known for Camel cigarettes,
plans to announce on Tuesday that it will start distributing its Vuse e-cigarettes
nationwide on June 23. NuMark, a subsidiary of Altria, known for Marlboro
cigarettes, plans to follow suit by year-end with MarkTen, as signs emerge showing
that e-cigarettes are nipping into sales of cigarettes. Both companies join Lorillard,
which owns the nation’s dominant e-cigarette brand, Blu eCigs.

Joining Lorillard, Reynolds plans a national marketing campaign, including
television advertisements in major markets. E-cigarette makers say that move
could popularize an alternative to tobacco, but critics warn it could glamorize
smoking and lead people to smoke.

For example, public health advocates have taken issue with the advertising tag
line NuMark uses on some ads for MarkTen: “Let It Glow.” The critics say the
campaign plays off Disney’s animated musical “Frozen” and its hit song “Let It
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Go.”
Concerns about marketing of e-cigarettes, and whether the ads appeal to

children, have prompted a Senate hearing planned for Wednesday. The Food and
Drug Administration recently proposed guidelines for regulating e-cigarettes, but
did not propose any restrictions on marketing, drawing criticism from some public
health groups. Marketing of cigarettes is heavily restricted, with TV ads forbidden.

Matthew L. Myers, president of the Campaign for Tobacco-Free Kids, who is
scheduled to testify at the Senate hearing, said the fact that the F.D.A. did not limit
marketing allowed tobacco companies to return to the airwaves with ads that
make e-cigarettes sexy, rebellious, glamorous — “exactly the same themes we saw
work with kids in the U.S. for decades with cigarettes.”

In the absence of marketing regulation, “they will set the agenda,” Mr. Myers
said of the tobacco companies. “They will drive the evolution of the product in a
way that serves their interests and not public health, and that’s exactly what’s
happening.”

But Stephanie Cordisco, the president of R. J. Reynolds Vapor Company, a
Reynolds American subsidiary, said the company was going down a new path with
e-cigarettes, with an eye to public health. She said Vuse would initially be available
in 15,000 stores, supported by a national marketing campaign, including TV.

“I know the perception of who we are and what we stand for,” Ms. Cordisco
said, adding later, “We’re here to make sure we can put this industry on the right
side of history.” She continued: “We’re trying to redefine tobacco enjoyment and
give smokers an alternative, one that potentially reduces harm.”

Still, Ms. Cordisco took a shot at Lorillard and Altria for what she said was
irresponsible marketing. She said the “Let It Glow” tag line was “terrible,” and that
she found Lorillard’s advertising for Blu “distasteful,” which included a sexy
advertisement in the annual swimsuit edition of Sports Illustrated. She also
criticized the use of celebrity advertising.

“Those running the most irresponsible campaigns are the ones who know
better,” Ms. Cordisco said. The marketing campaign for Vuse, which is built
around the slogan “a perfect puff” every time, is not aimed at children, she said.

David B. Sutton, a spokesman for Altria, which owns NuMark, the seller of
MarkTen e-cigarettes, said the “Let It Glow” campaign that began this month was
aimed at adults. Robert Bannon, the head of investor relations at Lorillard,
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defended Blu ads as “trying to make the products as attractive to consumers as
possible, and we don’t think there’s a problem with that.” Echoing the views of
companies in the e-cigarette industry, including small players, he said that such
advertising is the way to tell consumers about “a viable alternative to combustible
cigarettes.”

Lorillard has said it spent $40 million last year marketing Blu, mostly on TV
ads. Mr. Bannon said the company planned to keep spending at about that level in
the near term. The ads have paid off, but only to an extent. Sales of Blu hit $54
million in the fourth quarter of last year, but slipped to $51 million in the first
quarter. Part of that might reflect changing consumer tastes, including the
emergence of new e-cigarette technology, called tank systems, which present an
alternative to e-cigarettes.

Sales of e-cigarettes are minuscule compared with Lorillard’s overall annual
sales of $7 billion. Of that, Lorillard’s profit was around $1.2 billion, while the
profit from e-cigarettes was just $6 million, raising questions of why tobacco
companies are pushing so aggressively into the new market.

Mr. Bannon of Lorillard said the company saw two reasons to invest in
e-cigarettes: first, as an insurance policy in case e-cigarette sales took off, and
second, as a self-funding source of research and development into e-cigarette
technology.

Such assurances aside, critics of the tobacco industry are wary.
“You’ve got to be extremely skeptical about what they’re up to,” said Gregg

Haifley, director of federal relations for the American Cancer Society. Tobacco
companies are not interested in getting people to quit smoking, he said. “They’re
just too profitable for them to be interested in doing that.”

Mr. Haifley also warned that unfettered marketing of e-cigarettes would allow
the tobacco companies to define the activity of smoking an e-cigarette as “sexy,
youthful and vigorous,” and that in doing so, they may drive people back to
cigarettes, their main market. And that, he said, would be a big setback for public
health.

“To the extent that we’ve de-normalized cigarettes,” Mr. Haifley said,
“e-cigarettes are undercutting that de-normalization.”

Bonnie Herzog, a financial analyst who covers the tobacco industry for Wells
Fargo Securities, and who projects growth for e-cigarettes, said that the companies
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had big money to spend on marketing and that they had enormous influence over
what kinds of products got carried in convenience stores. Ms. Herzog said the Big
Tobacco companies also got a lift over smaller e-cigarette companies from the
recently proposed federal regulations. The regulations, which the F.D.A. says may
evolve, require disclosure about e-cigarette ingredients and manufacturing but
don’t restrict marketing, favoring companies that have money to spend.

Ms. Cordisco, the president of Reynolds’s vapor subsidiary, said, “We’re not
here to put the small players out of business.”

But, she added, “If anyone can deliver a product that meets the needs of
smokers in satisfaction and taste, it would be us.”
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